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Steam Plow. 

The accompanying illustration of Redmond's steam plow 
is an accurate copy of a photograph taken of the machine at 
work in the field, drawing six plows, turning furrows ten 
inches deep and twelve wide. The trial was made before 
the construction of the gang of plows which is designed to 
go with the engine, and which we are informed will require 
the attendance of only one man, who will also, in most cases, 
attend to firing the engine. This machine has, we are in- 



power, is placed directly between the two driving wheels, 
and is connected to the hind carriage or tender by reaches 
hinged both at its top and bottom, thus keeping the engine 
always in an upright and stable position, and allowing it to 
cramp either way like the forward wheels of a wagon. It is 
a tubular upright boiler, made, like all the other parts of the 
machine, as light as possible, the weight of the whole being 
less than five thousand pounds. This might be considerably 
reduced by the use of steel in the place of iron. Two up- 



than a team of horses before a plow, and moves itself on the 
road or in the field, up hill or down. We are told that a 
pressure of twenty pounds of steam has been found suffi- 
cient for its own locomotion. 

It can be adapted to the purpose of stationary farm work 
as thrashing, sawing, etc., or as the motive power for reap- 
ing and mowing. 

The patents for the United States and foreign countries 
were obtained through the Scientific American Patent 




formed, been tried in stubble and in sod ground, in rough 
and rolling land, and, it is claimed, has shown itself fully 
capable of drawing the six or seven plows that can be at- 
tached behind it. 

Many attempts at locomotive steam plowing have hereto- 
fore proved failures, from the simple fact that the hold of the 
traction engine on the ground was not equal to the resist- 
ance of the plows. In the machine here represented that hold 
on the ground is secured by the protrusion of a series of 
twelve anchors through the rim of each wheel, which pene- 
trate the ground as the wheel advances, and their with- 
drawal again into the wheel soon after the next forward 
anchor receives the strain. The pressure of the weight of 
the engine on the soil around each anchor is relied upon to 
prevent slip. As these anchors may be made of any required 
width and length, the traction of this machine is theoret- 
ically limited only by the power of the engine. The anchors, 
as shown in the erigraving, are fluke-shaped, five inches at 
the widest point and seven inches long. They are pressed 
into the ground by a cam over a friction roller on the stem of 
the anchor ; the cam is held by a coil spring which gives if 
the anchor meets with any unusual obstruction. The drait 
comes immediately upon it when pushed into the ground, 
while another fixed cam withdraws the next anchor behind, 
which, by the peculiar motion given to it through its arm in 
the wheel, lifts away from the gr»und it has been pressing 
against, producing no back strain or tearing up of the earth. 
Whatever force it takes to push in the anchors is a lifting 
one on the wheels, acting measurably to prevent them from 
sinking into the soil. 

The turning is accomplished by a clutch on either side, 
which reduces the revolutions of one of the intermediate 
gear wheels by a third. It may be constructed so as to re- 
duce speed by any other fraction if it should be desired. A 
very slight turning can thus be given either way, or a full 
turn may be made in a circle of twenty feet diameter for the 
inside wheel. 

The boiler, which is estimated at about twelve horse 



REDMOND'S STEAM PLOW. 

right cylinders attached to the boiler work intermediate 
gear wheels by which the revolution of the drive wheels is 
reduced as one to twenty. One hundred and sixty strokes a 
minute is equal to a speed of two miles an hour. Plowing a 
strip seven feet wide at that rate would make over an acre 
and a half an hour. As the fuel necessary to keep up steam 
in these tubular boilers is very little, probably not over six 
hundred 'pounds of best coal per day, and as only two or three 
men, with a horse and water cart would be required to run 
the engine with a gang of plows, the expense of plowing 
with it in the large fields of the West and South is estimated 
to be not far from fifty cents sn acre. 

The tender carries a tank holding two barrels of water. On 
it is the seat, from which the engineer can reach and manage 
all parts of the engine and the steering, and even the draft 
of the fire-box in front. 

The machine represented above is five feet ten inches wide 
from outside to outside of wheels, and it is designed to at- 
tach six plows, turning fourteen inch furrows, in two gangs 
behind and underneath the tender, the first furrow to be 
thrown mostly outside of the track of the wheels, in order 
that the machine may travel altogether on unplowed ground. 
In large wheels and in soils where there are not many ob- 
structions, it is claimed to be practicable to attach a culti- 
vator and a drill or planter behind the plows, thus finishing 
a field with once going over. 

This machine will plow up hill, the only increase of power 
necessary being that which is required to lift its own weight 
up the incline. 

The English system of steam plowing, which is in success- 
ful operation, consists of an engine on each side of the field, 
drawing a gang of plows back and forth between them by 
means of wire ropes. The advantages which the Redmond 
steam plow is claimed to possess are that it does not cost 
nearly as much ; that it requires less attendance and less ex- 
pense in running ; that it will plow closer to headlands, etc., 
and will plow on rolling and uneven surfaces. The Red- 
mond machine is light, and takes up but little more space 



Agency, and are owned by C. C. Merriman and Owen Red 
mond, of Rochester, N. Y., to the former of whom commuu i 
cations of those wishing to interest themselves in manufa c- 
ture or purchase may be addressed. 



On Improved Appliances for the Production of 
Heavy Forcings. 

Abstract ot a paper read by Lieut. -Colonel Clay, of the Birkenhead Forge 
before the British Association. 

The forging of iron in large masses is a subject of so much 
importance to oar engineering industry that it needs little 
apology for its introduction to the mechanical section of the 
British Association, and any improvement in the machinery 
or appliances for the more economical or rapid manufacture 
of large masses of wrought iron, or for any improvement in 
quality, must be of great interest to all manufacturers where 
such products are needed. 

These improvements in the manufacture of large forgings 
I intend to class under three heads. I propose simply to 
mention a few prominent facts very briefly, but shall be glad 
to answer any inquiries that members may require further 
information about. 1. Improved heating by Siemens' regen 
erative gas furnace. 2. Facilities for handling and moving 
large masses of wrought iron from the furnace to the ham - 
mer, and for moving them under the hammer. 3. Improved 
hammers, with a clean, unfettered fall, and with such width 
of standards as to give the workman all the comfort and con- 
venience possible in executing the necessary operations of 
shaping, forging, and cutting the material to the required 
form. 

1st. Improved heating by Siemens' regenerative gas fur- 
nace. It is generally admitted that iron in large masses is 
greatly deteriorated by long exposure to high temperatures, 
and that a crystalline structure is developed in consequence 
of such a form and nature as to detract in a very great de^ 
gree from the strength of the material. It must, therefore, 
be admitted that furnaces such as those of Siemens', which 
produce the most intense heat in the shortest possible time, 
must cause less deterioration to the product in hand than 
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those which are slower in operation ; but a more important 
item in this consideration isthat the facilities given for regu- 
lating the admission of gas and air in a neutral flame can be 
produced, and, in consequence, the iron may be preserved 
from that burning and oxidation which are the cause of the 
formation of those large facets or crystals which weaken 
many wrought iron structures of large size to such an im- 
mense extent. 

Another improvement from these furnaces where the iron 
is prepared from the pig is that the gas furnaces do not 
bring over the large amounts of unconsumed ash or debris 
from the coal which is usually deposited on the body of the 
iron made in the ordinary puddling furnace, and, in cnn se- 
quence, lhe iron is more free from those specks and flaws 
which are so observable in ordinary iron, and which produce 
the heating and galling so common in large forgings, as 
heretofore made, and which cause the chief torment of the 
practical marine engineer. 

Perhaps the greatest advantage which the Siemens fur- 
nace offers is in the manufacture of forgings of puddled steel, 
from the facility in which the flame of the furnace may be 
regulated, first, in the puddling process, and, secondly, in 
the heating of the puddled steel masses, fn furnaces of 
ordinary construction a constant deterioration of the puddled 
steel trust necessarily take place from the free oxygen pres- 
ent in. the furnace ; but in the Siemens furnace the gases 
may be so regulated that a neutral flame is produced, and 
consequently, the steel mass is heated without deterioration. 

1 will not now enter into the question of economy of fuel, 
as this has beem often discussed at meetings of mechanical 
engineers ; nor will it be necessary to enlarge upon the great 
advantage, especially in large towns, of the absence of 
smoke, which has been hitherto thought a necessary nuis- 
ance in all branches of the iron manufacture. 

The second improvement which I would wish to mention 
is • mproved facilities for handling and moving these large 
masses of iron when heated as above described, which is 
effected by hydraulic cranes and machinery of sufficient 
power to move these large masses almost instantaneously 
either from the furnace to the hammer or vice versa, to raise 
and lower the load, or to increase or decrease the distance of 
the load from the center of the crane. 

The truth of the old adage, of striking when the iron is 
hot, will prevent any necessity of dwelling upon the advan- 
tage of rapidity of movement in dealing with large heated 
masses of iron. After the pieces of iron have been heated in 
the manner described, and when the machinery shown has 
brought the forging to the hammer, it is necessary that the 
instrument should be of the most approved description to 
cope with the material under operation in the best and quick- 
est manner, and with the greatest possible comfort to the 
workman employed at the work designated. Hammers that 
are described as suspended are employed ; they are carried 
upon wrought iron girders, of twenty feet span, which gives 
the hammer-man such room for his operation and such free- 
dom from any obstacle to his work as have seldom, if ever, 
been accorded before, and so much room to the rear is re- 
served that shafts fifty feet or sixty feet long could readily 
be made without any inconvenience. 



THE LABOK MOVEMENT IN ENGLAND. 



Lecture of Thomas Hughes, M.P., at the Cooper Institute, New York. 
An immense and intelligent audience assembled in the 
hall of the Cooper Institute on the evening of the 21st Octo- 
ber, to listen to a lecture from Thomas Hughes, M.P., on the 
Labor Movement in England. Mr. Hughes has long prom- 
inently identified himself with the interests of labor in Eng- 
land, and his address is the most able review of the subject 
we have ever met with. We therefore have deemed it em- 
inently fitting, in order to give his views as wide a circula- 
tion as possible, to publish, an abstract of his remarks, which 
were listened to with the most earnest attention, and which 
for soundness of conclusion, elegance of diction, and able 
presentation of fact, is worthy of most careful and earnest 
consideration on the part of the working men of this country. 

LABOR MOVEMENT IN ENSLAND. 

In England, said Mr. Hughes, the war between labor and 
capital has lasted, with occasional lulls, for upwards of five 
hundred years. Par back in those dim old Plantagenet times 
we find the traces of that war on the statute book, and in the 
pages of the chroniclers. The Statute of Laborers and other 
acts endeavored to fix the rate of wages, and the conditions 
under which handicraftsmen should be allowed to dispose of 
this labor. After the black death had devastated the south- 
ern and eastern counties, the most stringent laws were 
passed in the hope of checking the rise of wages which that 
fearful calamity had caused. Scarcely more than one smith 
or carpenter in four was left in some of the fairest and most 
populous of English districts ; but king and baron, and 
bishop and merchant could see no reason why they should 
have to pay more for the skill of one survivor. The first 
great, strike of which we have any record whatever, so far as 
1 know, look place among the masons and other artificers 
employed in building Windsor Castle under William of 
Wickham. 

They left their work and scattered over the neighboring 
counties ; but the sheriffs of Berks, Bucks, and Surrey soon 
brought them back in obedience to the peremptory mandate 
of King Edward, and savage punishments — in one instance, 
if I rightly remember, the last penalty of death — were in- 
flicted on the ringleaders. 

And so the vicious system went on for centuries through 
the Tudor and Stuart and Hanoverian times. Now and then, 
as liberal counsels prevailed and wiser statesmen were at the 
head of affairs, we find attempts at legislation in the inter- 



ests of labor to break the dull record of short-sighted selfish, 
ness. But not until our own age had come did it occur to 
our statesmen and people that the only wise thing for the 
country represented in its Legislature was to stand aside and 
allow the rate of wages and the condition of labor to be set- 
tled by those most interested. It was not a moment too soon. 
The great war of the Revolution had. thrown nearly all the 
producing trade of Europe into the hands of England, and 
the rapid accumulation of wealth and the inventions in ma- 
chinery had gathered the work people together in large fac- 
tories. 

Secret societies had sprung up all over the kingdom in de- 
fiance of the law, and when the bad years bad followed the 
peace of 1815, and. wages fell and fearful distress prevailed, 
violent outrages, arsons, even murder, arising out of trades' 
disputes, became fearfully common. At last in 1825 Parlia- 
ment made a clean sweep of all the cruel, wicked, and foolish 
old laws, and declared that in future combinations of working 
people for the purpose of settling the rate of wages and the 
hours of labor should be no longer unlawful. 

BEPEAL OP THE COMBINATION LAWS. 

From the repeal of the combination laws }n 1825 the mod- 
ern history of our labor movement dates. Beneficent as that 
legislation was, it was far from, perfect. It has been de- 
scribed as " a solemn duelling code between capital and la- 
bor," and not without reason. We have had to supplement 
it in several directions. First, by protective legislation, such 
as our factory acts, which wo have passed to prevent the 
over-working of women and children, of which it was confi- 
dently predicted that they would reduce wages and diminish 
production, while the workers would misuse the leisure pro- 
vided for them. The exact contrary has happened. Wages 
and production have increased, and the people, on the whole, 
use their leisure admirably. 

Again, we have had to supplement it by enabling legisla- 
tion. After the bitter experience of more than a whole gen- 
eration, we have fairly acknowledged that it is not sufficient 
to have combinations of employers or of work-people outside 
the law ; to say you may combine, but the courts cannot 
recognize your combinations or protect your property. It is 
only within the last two years that England has come to 
this wiser mind, and has resolved to bring all unions reso- 
lutely within the pale of the law, to compel them to public- 
ity, and to make them bodies legally recognized and legally 
responsible. To return, however, to 1825. The unions soon 
learned to make use of their new powers, and a local civil 
war broke out all over the country. The sad words of one 
of your ablest economists may be taken with scarcely a qual- 
ification as descriptive of that time : 

" Capitalists may encroach on iabor ; laborers may, in their 
madness, destroy capital ; such is the work of ignorance and 
evil passions. But, however far such strife may be carried, 
it can only result in mutual injuries, and health can only be 
restored by obtaining the recognition of the full rights and 
obligations of each. The condition of well-being is peace. 
A false philosophy has set the world at war for ages, pro- 
claiming that what one nation gains another must lose. 
Such a philosophy has had its trial, extending over centuries 
of waste and terror, and it is now fortunately dishonored 
through the whole civilized world. Akin to it is the belief 
that hatred and retaliation are the normal conditions of cap- 
ital and labor, and that mutual distrust and hurtfulness are 
inevitable in all the developments of industry. Such a belief 
blasphemes the harmonies of Providence, is sightless before 
the glorious order of man and nature. The cruel, shallow 
selfishness of capital has robbed labor by means of law. La- 
bor, impoverished, ignorant, degraded, has often turned upon 
its tyrant, and laid in a common waste church and state, let- 
ters and wealth." 

EVIL EFFECTS OF STRIKES. 

It is needless to dwell upon a state of things which has 
passed away, or to endeavor to fix blame on either side in the 
long struggle. The frightful waste and misery inflicted on 
employers and work people by strikes and locks-out, the 
widespread ruin of families, the danger to our trade, as well 
as the heroism and self-sacrifice which not seldom lighted up 
those civil conflicts are now, I trust, matters of history. The 
war ended, as so few wars do end, without the complete dis- 
comfiture of either side, and how a better state of things 
has come about I must try and tell you in a few words. 

After some twenty years of strike the work-people found 
that they were unable to contend with their employers in 
their isolated local unions, numbering a few hundred men. 
They determined to extend their organization so as, if possi- 
ble, to embrace whole trades. The first experiment was 
made by the engineers and machinists. About the year 1849 
these men, who are, of course, among the most able and skill- 
ful of our mechanics, formed a vast federation of societies, 
and called it the Amalgamated Society. In 1851 it numbered 
12,000 members, scattered, through branches all over the 
kingdom, and had a reserve fund of some £22,000. Then 
came the first, and, I am proud to say, the last, great trial of 
strength with the employers, so far as this society is con- 
cerned. 

After four months of misery, in which, at the lowest calcu- 
lation, the men lost £150,000 in wages, the struggle ended in 
their total defeat, and left the society without a penny of re- 
serve fund, heavily in debt, and with the loss of more than a 
quarter of its members ; and it was thought that trades'- 
unionism had received its death blow. Never was there a 
more vain calculation. 

SUCCESS OF TRADES' UNIONS. 

The Amalgamated Society recovered itself with marvelous 
rapidity, and has gone on increasing till the present time, 
when it numbers some 40,000 members, has more than 300 



branches — some twenty of which are on this side the Atlantic 
and a reserve fund of £100,000. The example of the engin" 
eers was followed in the building trades, the iron trade, th e 
coal trade, and other of our leading industries. On the othe r 
hand, the employers in these trades also combined in larg e 
societies, extending often over whole districts. At last th e 
two armies stood opposite one another, marshaled for battle 
on such a scale that every trade dispute threatened to carry 
ruin and misery into every corner of the kingdom. But 
while this state of things had been growing, better counsels 
had begun to prevail. 

The wiser and more humane of the employers and of the 
leaders of the work-people, staggered at the magnitude of the 
interests involved, and the bitterness and woes of the strug- 
gle, had for years been advocating the establishment of 
courts of arbitration and conciliation for the peaceable settle- 
ment of all trade disputes. At length these wiser counsels 
took shape and bore good fruits. 

The honor of establishing courts of arbitration and concil- 
iation, first in his own trade at Nottingham, and afterwards 
in all parts of England, belongs in great measure to Mr. 
Mundclla, the member for Sheffield, who is now in this coun- 
try, and, I believe, in this city. I have no time to give you 
details about them. Suffice it to say that they are established 
in all the great industries of the kingdom, and that almost 
all the most powerful unions have inserted in their rules a 
positive prohibition of strikes until after the questions in dis- 
pute have been before an arbitrator and council of concilia- 
tion. 

It may be too sanguine to say that great strikes are evils of 
the past, but every day shows that in the future they will be 
gross outrages on the moral sense of the community, and the 
offending parties will have all England against them. 

You may be interested to hear how the courts are carried 
on. In January last I went down to hold one at Middle- 
boro', the center of the north of England iron district. Trade 
had revived, and though some advance had been given, the 
men thought they were entitled to more. The dispute had 
become bitter. The interests involved amounted to millions. 
The court sat in the town hall ; fourteen employers, the lead- 
ing men of the district, on one side of a long table, fourteen 
men from the works of these employers on the other. We 
sat for twodays. Duringthe first day hard things were said, 
and blunt contradictions as to facts and figures flew about. 
On the second day the angles seemed to have been rubbed 
off, and both sides spoke quietly and fairly. At the end of 
the day the employers went into one room, the men into an- 
other. I carried proposals backwards and forwards for per- 
haps half ah hour, and at the end of that time had the hap- 
piness of getting the signatures of both sides to an agree- 
ment which settled all questions in dispute, and bound em- 
ployers and workmen for a whole year. 

COURTS OF ARBITRATION. 

But if matters rested here with us I should still be doubt- 
ful for the future of the labor question in England. At the 
best, courts of arbitration leave the standing armies un- 
touched, and even involve the necessity of keeping them 
highly organized. While there are standing armies there 
must be always danger of war, whether between nations or 
classes ; but I trust that we, in England, are on the sure road 
to getting rid of standing armies altogether, or, at any rate, 
in the industrial world. 

It is by the co-operative movement that this blessing seems 
likely to be obtained, and to this I must now turn. It is a 
great subject, perhaps the greatest which the social reformer 
has to deal with. No one can be more conscious than I am 
of the utter inadequacy of any sketch I can give you in such 
a lecture as this, and there are many friends in this room 
who will remark the many gaps in what I have already said 
and what I have yet to say. However, I can but do my best , 
and hope that what I say may, perhaps, lead those most in- 
terested in these questions over here to study our industrial 
history of the last forty years more in detail. 

CO-OPERATIVE SYSTEM 

In the midst of the worst years of the great labor war 
which I have been speaking of, when masters were asserting 
their right to do what they would regardless of their men, and 
men were ready to starve if they could only injure or defeat 
their masters, the co-operative movement commenced, so far as 
the scope of this lecture isconcerned. I leave on one side co- 
operation for purposes of distribution, which began some- 
what earlier, although it has been, as yet, by far the most 
successful. Under it the working people throughout the 
whole of the north of England have established stores of 
their own, which supply them with pure and unadulterated 
articles at cost price (for all profits on purchases are divided 
periodically among the members). They have delivered 
themselves from the thraldom of debt to the small shop- 
keepers and publicans, and. have restored tone to trade out- 
side their own body. 

The system of ready money payments is spreading widely 
wherever co-operative stores flourish. But it is association 
for production, a far harder reform to carry out, with which 
we are concerned, and this had scarcely any existence in 
England till after the French revolution of 1848. All of you 
who care for these questions probably remember the estab- 
lishment of the workmen's associations in Paris at that time 
The National Ateliers were founded on false principles, for 
political purposes, and failed grievously, but many other as- 
sociations established by the mwriers themselves flourished for 
years ; indeed, some of them were still in great prosperity 
down to the breaking out of this sad war. Well, some En- 
glishmen who had seen or knew about them, resolved to try 
the experiment at home, feeling sure that in this direction, 
however difficult the path might prove, lay the true solution 
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of the labor qaestion. We formed in London a society for 
promoting- workingmen's associations, and assisted a number 
of bodies of men in the building, tailoring, shoemaking, and 
other trades, to start in business for themselves, under rules 
which provided that all those employed in the work should 
share in the profits. The same thing was done in other parts 
of England, and in other branches of ind urvtj-y. I will not 
trouble you with details. Mosl of these associations iailed, a 
few succeeded and remain to this day, but the experience 
gained was sufficient to convince all who took part in the 
movement, on the one hand of the truth and power of the 
principle, on the other hand of the exceeding difficulty of car- 
rying it on to practical success without the aid of those who 
had grown up with the knowledge and experience of eon- 
ducting manufactures and businesses. We had to admit with 
some sorrow and disappointment, that it would probably take 
a goo oration to educate men of the working class so as to fit 
them for the successful management of a productive associa- 
tion. If the reform was to come speedily, it must be by the 
help of the employers. But here the law again stood in our 
way. An employer could not give his work-people a share in 
profits without making them partners, and so giving thorn a 
right to take the accounts of the business, interfere in its 
management, and so jeopardize his whole fortune. The first 
thing to be done was to alter this law, but this was not ef- 
fected till 1865. On the 5th of July in that year the act to 
amend the Lr.w of Partnership was passed, and from that 
time it became possible for employers without legally risking 
their all to associate their workmen as sharers in the profits 
of their businesses. This act was not long in bearing fruit. 
In that same autumn the principle was adopted by employers 
in sevenl trades. As the best way of showing you how the 
new system was adopted and worked out, I will confine my- 
self to one experiment now widely known, and the most suc- 
cessful of all, so far as I know of, to the present time — the 
Methwood Collieries* of Messrs. Briggs & Sons. 

ITS SUCCESS. 

Mr. Henry Briggs, the head of the firm, was a successful 
coal master, and owned large pits in the Yorkshire district. 
He was a resolute, upright Yorkshireman, kind and generous 
to all about him, but above all' tilings determined and un- 
flinching wherever he believed himself in the right. Sach a 
man was sure to be in demand as a leader, and accordingly 
Henry Briggs had been for years the chairman of the Mas- 
ters' Association of coal owners in his own district. This as- 
sociation had been uniformly successful in its contest with 
the coal-workers, and so bitter was the feeling there that " the 
coal owners are devils, and Briggs is chief of the devils," bad 
passed into a proverb. 

In 1864 and the beginning of 1865, things had come to such 
a pass that the Methwood and other collieries were standing 
stilloften for weeks together, and when in work, had to be pro- 
tected by a large body of police. Mr. Briggs at last got thor- 
oughly sick of living in a constant state of war with his 
poorer neighbors. Collieries were returning scarcely five per 
cent on capital. He proposed to his sons to sell the mines and 
invest their money in some other way which would bring 
them at least as large a return, and peace. Fortunately, as I 
believe for England, his sons hid been attracted by the theo- 
ries of co-operators, and proposed to their father to try what 
effect giving ths work-people a share in profits under the new 
act would have on their business. Things could scarcely be 
worse, and persons who had been studying and preaching on 
the subject for years declared that they could be better. Mr. 
Briggs consented, and the first industrial partnership was ac- 
cordingly formed at the Methwood Collieries. 

The manner of its formation was as follows : The stock 
plant and other property were valued, nought being set down 
for the good will of the business. The valuation amounted to 
something over £80,000. The sum was divided into shares of 
£10 each, in order to place them within reach of any prudent 
workman. The first charge on all the earnings of the col- 
lieries, after payment of the current rate of wages of the dis- 
trict to the work-people, was a payment often per cent on the 
capital, that being the rate which, according to the best au- 
thorities, money invested in coal mines in England ought to 
bear. All surplus earnings, if any were made, were to be di- 
vided equally, half being paid as additional interest on capi- 
tal, the other half being divided among the work-peoplo as a 
bonus in proportion to the amount earned by each of them 
during the year. The articles of this Industrial Society were 
duly registered. The Messrs. Briggs kept the larger part of 
the shares in their own hands, and the rest was sold to friends 
of the movement and to the work-people, arrangements being 
made by means of share clubs to enable the latter to pay up 
their shares by small weekly installments. So great was the 
suspicion among the men, that although the matter was thor- 
oughly talked over with them, and explained, scarcely one of 
them would take a share. Messrs. Briggs, for the sake of 
convenience, made it a condition of sharing in whatever 
bonus might be earned, that each workman should take out a 
penny book, in which the amount earned by him, and upon 
which, therefore, bonus should be payable, should be entered 
by the proper clerk at the end of each week. Only about one 
tenth ot the nine hundred work-people employed took the 
trouble to take out this book. However, the leaders were de- 
termined to give the scheme a fair trial, and accordingly, 
though there were many threatenings, no strike took place 
during the first year. At the end of that time it was found 
that after putting aside a reserve fund of several thousand 
pounds, something more than thirteen per cent had been made 
on the whole capital, and there was accordingly a sum of 
more than fifteen hundred pounds to be divided among the 
holders of books as a bonus on their earnings. I went down 
to the meeting in the great room at the collieries where this 
announcement was made of the result of the first year's 



working, and I shall not easily forget the scene at the great 
tea-party, the hearty speeches predicting the good time com- 
ing, the importance and delight of hard-handed fellows car- 
rying in their pockets more coin than they had ever seen be- 
fore at one time, the blank looks and good resolutions of those 
who had neglected to take out books. 

CONFIDENCE IN THE SYSTEM. 

They all took out books next morning, and I came away 
with a very firm faith in the future of the first industrial part- 
nership of Briggs & Co., limited. That confidence was well 
grounded. From that day to this the success has gone on 
increasing. A large proportion of the work-people now own 
shares. One of their number has been elected on the Board 
of Directors. The dividends have never fallen, and have in 
some years advanced largely. The economy in material, such 
as timber and oil, has been sufficient to pay a dividend of (I 
believe) more than 1 per cent. Above all, while there have 
been many disputes and stoppages of work in the district, the 
Methwood Collieries have never lost a day, and the feeling 
between the Messrs. Briggs and their work-people is an cor- 
dial as the strongest philanthropist could desire. 

ENGLAND AND THE UNITED STATUS — A CONTRAST. 
I have now given yon very imperfectly, but f believe faith- 
fully as far as I have gone, an account, of the great industrial 
movement in England. I am not sanguine enough to hope that 
all our troubles are over ; but I do believe that ail serious 
danger for us 13 past, and that if we lose the lead, which 
according to the latest returns, we still hold among the pro- 
ducing nations of the world, it will be because we are fairly 
beaten in invention or applied skill, or in that dogged persis- 
tency in work which lias hitherto done so much for us, raid 
not because our employers and work-people are engaged in the 
time-honored and world-old pastime of cutting each others' 
throats. Is it as well with you here, my friends ? Have you 
nothing to learn from the old country in this matter? Well, 
it is exceedingly difficult for a stranger coming among you 
for a few months to judge, but, unless I am mistaken, I see 
the threatenings of trouble for you over this labor question. 
Labor and capital in the New World seem inclined to ignore 
or dispiso all the lessons of the Old, and to fall together by 
the ears, instead of marching together hand in hand toward 
the grandest work the earth can offer just now — the subduing 
and development of this vast and magnificent continnt of 
yours. 

ADVICE TO WORKING MEN. 

I have no right to offer counsel on either side, and may 
possibly bis even regarded, with suspicion by employers of 
labor over here, as I have been tilllately by those of England 
But as I have helped the working men at home to fight their 
battles, and have had the happiness of earning their confi- 
dence, I trust their brethren here will take the few words I 
have to say to them in good part, and as those, at any rate, of 
a friend. Is it then the fact that you, the working men of 
the UnUed State3 are running simply on the old tracks, and 
are furbishing up the old weapons of trades-unionism, which 
have so often run into the hands of those who wielded them ? 
Are you really trying by your organizations to control the 
free wdll of those of your body who are not Unionists — to put 
restrictions and limitations on the hours of labor, the admis- 
sion of apprentices, the use of machinery, the rate of wages, 
and to carry out your ideas by the old method of strikes? 
These things have been done often enough in England. If 
not wise even there, at least they had a justification which 
here is wholly wanting. Where the labor market is over- 
stocked, and there are often two men waiting for one man's 
place, I can understand, and have often sympathized with 
and defended rules and practices intended to spread work 
evenly, and requiring self-sacrifice from the ablest workmen 
that all of fair capacity might earn a livelihood. 

Where all the natural wealth of the country (if I may use 
the phrase) is already monopolized, where land, mines, 
waters — all the raw material out of which wealth is created 
— are in private hands, and there is the keenest competition 
for the use of them, as there is with -as, one must not be too 
critical as to the methods by which the great body of produc- 
ers have endeavored to secure their share of the products. 
But here you have well-paid employment waiting for every 
man who is ready to do an honest day's work. Here the nat- 
ural wealth of the country is, for all practical purposes, un- 
appropriated, and lying around you in almost unbounded 
profusion. You have nothing to do but to exercise a little 
thrift and foresight for a few short months, to spend for that 
time less than you earn, and there are the means in the 
hands of every one of you of obtaining house, land, whatever 
form of wealth you aro most eager for, with only too great 
facility. 

CAUTION TO TRADES-UNI»NISTS. 

On what possible plea of reason or justicti or necessity, el- 
even o f hand-to-mouth policy can you undertake to control 
or limit the right to work on his own terms, in his own way, 
of any man, when there is ample room for twenty times your 
present numbers, and your land is crying out for all the work 
which every man among you can put into it ? When the 
great trades' unions of England are becoming every day more 
peaceable and reasonable as they become more powerful, and 
are jealous of every expenditure which is not lor some prov- 
ident or benevolent purpose, are the unions and the working- 
men of America going to pick up the old armor, instead of 
leaving it to rust where it lies, and to spend the earnings 
which belong to their wives and children as much as to them, 
in a crusade for preaching the gospel of idleness ? I cannot 
believe it, for if there is one truth which this nation has hith- 
erto preached faithfully to the rest of the world it is the gos- 
pel of work 

The worth and nobleness of good hard work is the best 



outcome of your history, so far as I can read it, and the signs 
that the old belief is not dead, aro among the most cheering 
memories which I shall carry back with me. I have the 
pleasure of knowing a senior classman at Harvard College 
who hired himself out as a laborer this last vacation, in order 
to learn the business of fanning from the beginning, and 
earned $10 a week besides his keep At Cornell University 
the students who live by their own labor, in the printing 
house or on the farm, are precisely on the same footing as all 
the rest, and one rejoices to find that no one will lose caste 
there by the performance of honest work. 

But if you here have something to learn from England as 
to the best method of settling the old dispute between labor 
and capital, so as to secure the highest results, I am bound 
to admit that when these results are. attained wo have more 
to learn of you as to the way in which wealth should be 
spent, for you seem tome to have realized, more than any 
other people among whom I have been, that the produce of 
labor — the wealth which flows in upon your citizens in such 
full measure — should be held, and used as a trust and benefit, 
not of themselves and their families only, but of the whole 
common wealth, and in time of the whole human race. I 
have; lately been staying with my friend Mr. (Joldwin Smith , 
at Ithaca : he, as you all probably weli know, is a professor 
in the Cornell University, and let me add that England 
could send you no better man to help on the work which is 
doing ther,?. 

Mr. Hughes closed his addrees with an eloquent tribute to 
the liberality of wealthy American citizens in contributing 
to public benefactions, alluded' in feeling terras to the kind- 
ness with which he had been everywhere received in Amer- 
ica, and closed with a farewell to bis audience, announcing 
that he should sail for England on the 22d of October, the 
next day after the lecture. 

» i^ ^s ^ & > 

CHLOEALTJM— A NEW ANTIS15PTIC. 



BY PROF. JOHN GAMGKE IX TliK " CLIKMTyT AND DIU.'OOIWT. 



The hydrated chloride of aluminum is a salt, which, as a 
preservative of organic compounds, I have made the subje3t 
of numerous experiments for some months past,and the more 
I work with it the more am I surprised that it has not been 
nssd in medicine. That, in common with other aluminous 
salts, it has the power of arresting decomposition, may not be 
altogether unknown; and what I claim as the result of my 
researches is, the recognition of its extraordinary value as an 
antiseptic — indeed, as a substitute for the very poisonous so- 
lutions of chloride of zinc — the caustic carbolic acid, which, 
from its smell, cannot serve for many purposes ; chloride of 
lime, which evolves the most unpleasant fumes when used in 
water closets or elsewhere ; the permanganates, which stain ; 
and sulphurous acid, which cannot be conveniently used in 
hospitals or in the sick chamber. 

Two obstacles have presented themselves to its prompt in- 
troduction into general use. The first is the source of supply, 
and the second the name. 

Since the chloride of aluminum has never been a commer- 
cial article, and it was important to secure large quantities 
at a moderate price, half a tun was first made to determine 
the best method of production. Supplies can now be insured 
at a cost not exceeding that of the poisonous chloride of zinc, 
and below that of carbolic acid — indeed, so far below carbolic 
acid that it must supersede this where disinfectants are tiseo 
in abundance — to water streets, closets, alleys, etc., which aro 
now often redolent of the tar acid odor,that by no means finds 
favor in every household. 

Secondly, as to the name. An antiseptic and disinfectant 
of such a character as this non-poisonous chloride, cannot be 
too widely used. That a long scientific name is an objection 
in a commercial point of view, and attended with great incon- 
venience,every one will admit. Carbolic acid is usually term- 
ed " carbonic " acid by the people, and every chemist is called 
upon dailyto check popular blunders in naming articles asked 
for across the counter. I recently heard a respectable youth 
ask a dispensing clerk for "cvorescing," and I was astonished 
to see a bottle of effervescing citrate of magnesia opened to 
supply the demand. I have consulted several medical friends 
and chemists as to the best popular name for the hyd rated 
chloride of aluminum, and after many fruitless efforts, have 
determined on calling it " chloral um." I am. a, ware of the 
objections to bo raised to this.but since I searched fc.i a single 
word whereby to designate it, one that would, in some sense, 
indicate the nature of the compound, and at the same time 
be quite new, I have resolved to adhere to a name which, 
like telegram, may become popular in spite of classical ob- 
jectors. 

Al! this matter of business may seem irrelevant ; but only 
those who have happened to introduce some novelty are aware 
of the insurmountable barriers which present themselves in 
commerce. 

And now, referring to the more pleasant part of my revela- 
tions — the results of experiments— it is not unimportant to 
state, that in January last I had to pay from 12s. to 24s. per 
per pound for small quantities of the chloride to be found in 
the shops of manufacturing chemists in London. I did hear 
that the Messrs. Bell, of Newcastle, had supplied the anhy- 
drous chloride to bo mixed with size by Manchester cloth 
dressers ; but, on application to this firm, I was told they had 
discontinued the manufacture of the metal, and, therefore, 
had none of the chloride. With the small quantities I could 
find, amounting in the whole to less than a couple of pounds, 
I made solutions of much greater strength than I have since 
found requisite, and immersed raw hide, meat, the feet of cat- 
thecut off at the knee, rough fat,and other agents, for various 
periods, varying from a few minutes to twenty-four hours. 
The result was absolute preservation, and, what is more as- 
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tonishing, after keeping these specimens up to the present 
time, I find no insects attacking them, as in the case of other 
means of preservation, even with arsenates. 

Meat dipped in'solution of l'OSO to L040 specific gravity.had 
a strong astringent flavor ; but a retriever dog did not object 
to make a daily meal off flesh thus preserved, and thrived 
well on it. I knew from previous work that this chloride 
was non-poisonons ; but I repeated my experiments to satisfy 
myself on the point, and then commenced preserving fish. I 
tried large quantities of plaice, soles, cod, whiting, mackerel, 
haddocks, mullet, and other kinds. Some were bought when 
far from fresh, and a dip purified them and arrested decompo- 
sition. A flabby cod, of suspicious appearance, became firm, 
and was good eating after a day's immersion. We had the 
least success with the mackerel and mullet, and, as a rule, 
none with the fish that had not been cleansed. 

Mr. Frank Buckland aided me in procuring salmon from 
Thurso, Aberdeen, and Galway, dipped in the solution, when 
caught, and sent up to London without ice. All the fish ar- 
rived in good order, and kept several days. A sea trout was 
dipped in the solution in Aberdeen, exposed to 80° for thirty 
hours, and then sent up in a box. Mr. Buckland and Mr. 
Brudenell Carter tasted the fish, and coincided in the judg- 
ment formed of it in my household. The trout was firm and 
and of excellent flavor, and, in both respects,contrasted iavor- 
ably with salmon that had been transported in ice. The re- 
sult of these experiments was, that the fish would bear im- 
mersion for five or six days. The scales softened, and the fla- 
vor was somewhat affected by longer immersions. Slices of 
fish were apt to discolor and lose their flavor in a much short- 
er time than whole fish ; but a salmon split in two would 
dry slowly and prove good eating many days after being 
caught. As an aid in the drying of cod on the Newfoundland 
coast and elsewhere, a mild solution of the chloride would 
be invaluable, since thousands of tuns of fish have to be 
thrown away, when caught in abundance, because they can 
not be dried fast enough. 

The chloride of aluminum is a deliquescent salt ; but it 
has a tendency to part with its chlorine, and thus no obstacle 
is offered to the drying of the fish. These experiments show 
how safe an agent chloralum is, and every medical man can 
appreciate the importance of having an inoffensive agent to 
be used in the sinks, dust-holes, and accumulations of filth 
and Garbage in and around kitchens. A raid on the dust- 
holes and dust-pans is, probably, next in importance to the 
disposal and disinfection of sewage,and physicians have never 
had an antiseptic at their disposal which could safely be used 
in the dirtiest corners of most dwellings. 

For ordinary disinfecting purposes, solutions varying from 
1-006 to 1010 specific gravity, are quite strong enough. 
Stronger solutions are usually unnecessary, and impart flavor 
to edible substances. 

Any one who wishes to try a convincing experiment as to 
the value of chloralum, should drop some in strong sewage 
water. The solid matter is precipitated more rapidly than by 
the use of a persalt of iron, and the odor disappears. I am 
quite satisfied that it will aid those who are attempting to 
deal with the sewage of towns by combined mechanical and 
chemical means when irrigation is impracticable. It has one 
great virtue, which Dr. Budd, in a letter to myself, says must 
belong to " the antiseptic of the future," viz : that it is quite 
harmless to vegetation. The chlorine combines with ammo- 
nia and other bases, and alumina is deposited with the solid 
organic elements. In the dead house, the dissecting room, 
museum laboratory, chloralum will be found invaluable. 

It is most important to increase the number of agents avail- 
able for sanitary purposes. The destruction of animal poisons, 
so much neglected a few years since, marks an epoch in med- 
ical history which is in pleasant contrast to the days of long 
prescriptions and infallible cures. Cattle-plague times, for- 
tunately, brought into fashion the stamping out of a malig- 
nant contagia, and, for this purpose, a good antiseptic, which 
cannot do harm,offend the most delicate nose,nor soil the finest 
linen, is a great desideratum. 

I have striven to show, for years past, that we have a very 
distinct and destructive group of diseases in animals — the 
epizootics proper — propagated through time and space by 
contagion. Wherever these expizootics appear, antiseptics 
are of great value to destroy the virus as it is thrown off by 
the sick animals. All excreta should be disinfected, and all 
agents which are at all likely to be contaminated by the breath 
or discharges. 

In the contagious pleuro-pneutnonia I noted, some years 
since, that mild cases are controlled, and even cured, by as- 
tringent preparations, such as the sesquichloride of iron, and 
in the earliest stages of exudation, the internal use of 
chloralum would tend to limit the disease. It must be un- 
derstood that I do not advocate treating cases of pleuro- 
pneumonia, except when special circumstances render it very 
desirable to do so. As a rule, the animals do best without 
medicine, but the early exudation occurs rapidly, much in 
the same way as hemorrhage and hemostatic properties of 
the chlorides of iron and aluminum render good service. 

In the foot and mouth disease, which should never be per- 
mitted to reach our farms, a chloralum solution checks the 
discharge, destroys the virus, favors the cicatrization of 
ulcers, and may be regarded as the best remedy to be 
used. 

In conclusion, I wish to direct the attention of surgeons to 
the use of the hydrated chloride of aluminum in the treatment 
of wounds, erysipelas, gangrene, and various contagious in- 
flammatory diseases of the superficial parts, such as the con- 
tagious ophthalmia of children, soldiers, etc. In fever wards, 
and every sick chamber, gargles and lotions containing it will 
frequently be found of use, and linen can be dipped in solu- 
tions of it before removal from the sick chamber. It is a pow- 



erful styptic, and, in the treatment of chronic and acute dis- 
charges, hemorrhage, etc., it is of great value. It is sufficient 
to have drawn attention to tins subject, to insure the multi- 
plication of experiments ; and the more the new compound is 
tried, the better will it be appreciated. 



A DOLLAR STEASI KJfGIBJB, 



An article published some time ago in the Scientific 
American called for the invention of a cheap toy steam en- 
gine. In response to that suggestion several inventions have 
been made. Our engraving illustrates an engine of this kind, 
which is sold for one dollar. The parts are shown in, detail, 
and any one at all familiar with steam engines will see at 
once the simplicity of its construction. 
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It is a reciprocating steam engine with cylinder, piston, fly- 
wheel, boiler, and patent safety valve, taking steam at both 
ends oi the cylinder, with half inch stroke. All complete it 
weighs less than four ounces. 

It is manufactured and sold by Colby Brothers & Co., 508 
Broadway, New York, whom address for further information. 

— - — ^«<B»^S »» 

The Cable System of Hives: Navigation In (Germany. 

The Frankfort correspondent of the Chicago BepuUican 
writes that the cable system of navigation is, at the present 
time, making rapid, progress in Germany. This system pre- 
vails on the whole courae of the Elbe through the kingdom 
of Saxony, and to some extent in the neighborhood of Mag- 
deburg, and its extention into the interior of Bohemia on the 
one hand, and to Hamburg on the other, is projected, and is 
expected to be completed in a short time. On the Danube 
and its affluents the laying of a wire cable by the Damibian 
Steamship Navigation Ccmpar.y (Donau-Dampf-schifl farthge- 
selschaft) is being quickly and energetically prosecuted. Tbe 
laying of one along the Rhine in Westphalia has already 
been completed. It is also intended to make this fresh inven- 
tion available for the smaller streams of Germany, as, for 
instance, on the Saale and the Un strut, for which the civil 
engineer, Opel, of Merseburg, a little while ago, recommend- 
ed the laying of a wire cable Instead of ike proposed con- 
struction of a towing path. This system of cable navigation 
(either by ropes or chains) is likewise cheaper than the use of 
towing paths, and by this method, also, the possessors of land 
and other property on the banks of rivers are spared many 
inconveniences and unpleasantnesses, which are otherwise 
unavoidable. Opel has also shown the superiority which 
cable steamers possess over paddle-wheel steamers, since the 
former cause no ripple. This system has likewise an advan- 
tage in point of economy, since a steamer working on a chain 
or rope can make use of from ninety to ninety-four per cent ot 
its steam power, while a paddle- wheel steamer can only use 
sixty per cent, arid even, in case of a strong current, only 
Lhirty per cent. As a rule, says the Bearbeiter, the passenger 
boat with a forty-fivs horse-power engine must discontinue 
its voyage at high water, while a towing steamer with a four- 
teen horse-power engine holds the navigation open. The cable 
system of navigation can go on undisturbed in general so 
long as the sluices remain in good working order. While, on 
account of the inundation, etc., the towing path is inaccessi- 
ble, such hindrances, on the contrary, form no obstacle to the 
steamer on the cable ; or, at most, it only requires somewhat 
more coal, if the current be strong. The most important argu- 
ment, however, in favor of the introduction of this system of 
navigation by means of a cable laid along the bed of the 
river lies in the fact that a certain plan can be held ; the 
failure of navigation lies principally in this, that the condi- 



tion of the weather, or the negligence of the captain, may 
cause an un punctual arrival of the cargo at its place of desti- 
nation. The journey from Magdeburg to Hamburg, by means 
of the cable system, can be accomplished in three days, while 
now often four weeks are required. Tremendous as the differ- 
ence is, it is, nevertheless, given as a fact by the above 
named paper. There are two difficulties which present obsta- 
cles to the introduction of this system on some streams; for 
instance, on the Rhone and Sacne, in France, this method of 
river navigation is not possible, because those rivers convey 
with them too great a quantity of sand, and thus clog up the 
cable. The other difficulty is the sharp bending of streams, 
as in the case of the Saale ; but the impediment can be over- 
come to some extent by attaching fewer boats to the tugging 
steamer. The Bearbeiter makes the remark : " It we cannot 
succeed so far as to see thirty boats dragged one after the 
other on the Saale, as on the Seine, we must, for the present, 
be satisfied to transport three or four." On the. Oder, also, 
this system is about to be adopted ; but this river has, in one 
place, only a depth of fifteen inches; and it is, therefore, 
necessary to build the vessel according to the nature of the 
stream. On the Elbe, with from seventeen to eighteen inches 
of depth, it succeeds well, and the investment has realized 
from 9 to 12 per cent. In the Saale, at low water, there is a 
depth of twenty-eight inches, which, however, soon deepens 
to from thirty-six to forty inches, which is a circumstance 
much in favor of the above system. 



Lattice dlrdei-s and Solid Plates. 

The English magazines have of late been devoting much 
space to a discussion of the relative merits of solid plates and 
lattice girders, and though the question is certainly an im- 
portant one, entailing, as it does, almost a revolution in the 
methods of construction, in case lattice girders possess all the 
advantages their advocates claim, yet the topic is still dis- 
cussed, and the solution of this problem in mechanics seems 
nearly as far off as ever. 

Those who rank among the more modern class of thinkers, 
who first theorize and then demonstrate, claim that the lat- 
tice will, for the same amount of material, sustain greater 
strains and endure shocks much better than a homogeneous 
plate, and the argument sustaining this claim is based chiefly 
upon the fact that iron will resist a greater force, applied in 
the direction of its fibers, than when across them, and it is 
claimed that mathematical analysis will render possible such 
an arrangement of the parts of the lattice that all, or nearly 
all, the strain will be in the direction of the grain or fiber of 
the iron. 

Now, if we admit, what we certainly cannot prove to be 
false, that the engineer can, from pure theory and by the aid 
oi mathematics, so place and arrange the parts of a girder 
that the strains will be in the direction of the fiber, and pro- 
portionate to the size of the pieces, we can draw a strong com 
parison in favor of open or lattice work. 

No scientific man will deny the fact that a wire rope is both 
lighter and stronger than an iron rod of the same diameter 
or, if he claim the privilege of comparing the actual sectional 
area, taking the sum of the sectional areas of the individual 
wires, we can still claim greater strength for the rope upon 
the ground of mole perfect structure, as proved by experi- 
ment — the weight, of course, being the same, or nearly the 
same, in either case. English bar-iron will resist about sixty 
thousand pounds tensile strain to the square inch, before 
parting, while wrought iron will resist over one hundred 
thousand pounds for the same actual area. Now, compare 
thelattice and plate in the same way. The plate corresponds 
to the solid bar and the lattice to the wire rope, and the open- 
ings to the space between the wire. Here we have undoubt- 
edly so placed the direction of the strain that it is all with the 
fibers, and find that we have the proportion of ten to six in 
favor of the structure composed of several separate pieces. 

Now, though this is perhaps an extreme case, and the argu- 
ment only one by analogy, yet, while, perhaps, the same pro- 
portions would not exist between the degrees of resistance 
afforded by lattice girders and solid iron plates, as between 
the different qualities of iron, yet, from the superiority of con- 
struction obtained in the former, the reasoning will apply 
most forcibly. It will probably not be denied that the supe- 
riority of construction claimed really does exist, and this one 
argument is, therefore, taken alone, convincing. 

But, after all, the matter o 1 ' the relative strength of the 
material in different cases is really of less importance than is 
the apparently simple problem of fastening the parts togeth- 
er. If, after being properly arranged, the parrs of the lattice 
can be so fastened together that each piece will do its entire 
duty without unduly straining its neighbor, there Ci>n exist 
no doubt that the lattice will be stronger than the iron plate 
girder, with its present form and arrangement ; but, on the 
contrary, could the plate be placed in such a way as to be of 
equal strength at all points, without increasing the weight 
of the structure, the iron plate would certainly rival the weak 
forms of lattice as now constructed. Upon -the ground* that 
this perfect construction cannot be obtained in a solid plate, 
the advocates of the lattice girders rest their claim, and it 
would seem that their assertions cannot, as regards this point, 
be readily controverted. — American Builder. 



Science and Iialbor. 

Dr. Lyon Playfair, M. P., the new president of the Midland 
Institute, Birmingham, in succession to the late -Vlr. Charles 
Dickens — to whose merits as a man of noble sympathies and 
beliefs, and an effective social reformer he paid a feeling tri- 
bute — opened the session by an eloquent and thoughtful ad- 
dress on the union of science and labor. Ridiculing the idea 
that advances in science had been the result of accident, he 
pointed out that man's wants had led to the industrial arts, 
and the practice of these and long-continued experiences jrav o 
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birth to science. It was not promoted by a leisured aris- 
tocracy, but, as a rule, by men risingfrom the industrial class- 
es. Stephenson was a collier, Davy and Dalton druggists, 
Faraday a bookbinder, Harrison a carpenter, Watt a philo- 
sophical instrument maker, and Arkwright a barber. Even 
statesmen, such as Cobden, Bright, and Gladstone, were 
being drawn from the same ranks. In a graphic sketch of 
the development of arts, Dr. Playfair showed how much sci- 
ence had contributed to their progress, and concluded by 
urging the vital necessity of education, that knowledge and 
labor might be joined. In a well-educated community, he 
observed, deaths by violence should be impossible, and yet in 
the last five years 82,853 persons perished by violence in 
England and Wales, and through disobedience to sanitary 
laws 110,000 were sacrificed every year. 

-^ 

Cutting Ciiriieliaiis. Agates, Etc. 

Carnelian is the substance that has been selected as the 
example of the mode of cutting and polishing stones of a 
medium degeee of hardness, the two otter examples being 
alabaster for the softest stones, and sapphire for the hardest, 
excepting alone the diamond, which last is worked in a man- 
ner peculiar to itself, and is separately considered. 

Carnelian, when operated upon by the lapidary, is first slit 
•with the thin iron slicer, fed with diamond dust, and moistened 
with hrick oil ; secondly, it is rough grouni on the lead mill, 
with coarse emery and water ; and thirdly, it is smoothed 
either on the same lap rubbed down fine, or with a simil ar 
lap used with finer emery ; thus far, the steps are precisely 
as explained with regard to alabaster. 

Carnelian. and stones of similar or superior hardness, which 
are not smaller than about one third of an inch in diameter, 
are in almost all cases polished on a lead mill plentifully sup- 
plied with rotten stone and water ; but this fine powder will 
scarcely adhere after tb.e manner of the coarser and granular 
emery, or by simple pressure ; and therefore, to expedite 
the process, the faje of the polishing lap is hacked, or jarred, 
although in a manner quite, different from that pursued by 
the cutler. 

The lapidary employs the blade of an old table-knife, which 
he holds slenderly between the thumb and finger, placed near 
the middle of the blade, while the front part of the edge 
rests on the lap, not perpendicularly, but slanted a little for- 
wards, so as t* meet the lap edge foremost during its revolu- 
tion. The unstable position of the knife causes it to jump, 
vibrate, or chatter on the lap, and at each jump it makes a 
very slight furrow" ; these fill the faeo of the mill with minute 
lines, or grooves, that serve for the lodgment of the finely 
pondered rotten stone. It is, however, to be observed that 
the wheel should bo first made to revolve in the one direction 
and then in the opposite, that the marks of the hacking-knife 
may cross each other. 

Smaller and harder stones are more commonly polished on 
a pewter than a lead lap, and for. the smallest and hardest 
stones a copper lap is preferred ; but all the polishing tools, 
of what metal soever they may be made, are hacked as above 
described, and used with rotten stone and water. 

Bounded or convex stones, or those said to be cut en 
caboclwn, whether of carnelian, or even several of the harder 
stones, are in many eases successively wrought by means of 
the wood mill with fine, eme'ry, the list mill 'with pumice- 
stone, and leather lap with putty powder. This is done on 
account of the greater elasticity of these apparatuses, which 
enables them to ply more conveniently to the globular forms 
of- the works to be polished, and avoid wearing them in ridges 
or fiat places. 

Faceted works, on all stones and iiard substances, are ior 
the most part cut by the lapidary after one of three different 
modes. First, for pastes, or artificial stones, and many soft 
stones, as amber, carnelian jet, etc., the facets are usually cut. 
on a lead wheel with emery, and polished on pewter with, 
rotten stone-. Secondly, for some of a harder kind, but inferior 
in hardness to sapphires, the succession of tools is a pewter 
lap and fine emery for the cutting, and a copper lap with rot- 
ton stone for the polishing. Thirdly, fcr sapphires, the 
ehrysoberyl, and rarely for some few others likewise, a copper 
lap with diamond powder is used for cutting the facets, and 
a copper lap with rotten sto.'ie for polishing them. And 
fourthly, with the diamond, two stones are rubbed in a pecu- 
liar manner the one against the other to cut the facets, and 
they are polished by means of the drop, and an iron lap, or 
skive, fed with diamond powder. 

From the comparatively small size of the stones and gems 
that are cut into facets, they cannot generally be held unas- 
sistedly in the fingers; the stone is consequently cemented 
centrally upon the end of a round stick of wood, nearly like 
a drawing pencil. The stick, when held vertically, gives the 
position for grinding the central facet or table of the stone ; 
the stick is inclined to a certain angle for the eight, twelve, 
or more facets, contiguous to the table ; of which facets, two, 
three, or four series are commonly required at different inclin 
ations ; and, lastly, the horizontal position of the stick serves 
in cutting the girdle or central band around the exterior edge 
of the stones. 

The several inclinations of the stick on which the stone is 
cemented, are easily determined by placing the upper end of 
the stick into one of several holes in a vertical pest, fixed 
alongside the lap, and this retains the inclination very accu- 
rately and simply. 

The following substances are worked by the lapidary in 
nearly or exactly the same manner as carnelian ; anel descrip- 
tive articles are introduced in the , catalogue, upon each of 
these particular substances, pointing out their principal ex- 
ternal feature's, and also any peculiarities e>f method pursued 
either by the lapiela.ry or other artisan, as the case may be, in 
working them. 



Substances treated by the lapidary like carnelian : — Agate, 
amethyst, aquamarine, beryl, blood-stone, Brazilian topaz, 
carbuncle, cat's-eye, chalcedony, chrysolite, chrysoprase, 
crystal, elvans, emerald, feldspar, flint, fluor-spar, garnet, 
granite, heliotrope, jade, jasper, lapis lazuli, marble, mina 
nova, onyx, opal, pastes, peridot, plasma, porphyry, quartz, 
sard, sardonyx, serpentine, topazes. — Handbook for the Artisan, 
Mechanic, and Engineer. 

IMPBOVED ELEVATOK. 



Our engraving illustrates a new method of constructing 
elevators for the use of mills, store-houses for grain, etc., and 
one for which it is claimed that it is particularly adapted to 
use in mines. 




The improvement consists in arranging the spout or chute 
into which the substances elevated are dumped, so that the 
upper end will swing back under the bucket, thus insuri»g 
the receiving of all the contents of the bucket ; and so also 
that it will, after receiving the contents of the bucket, swing 
out of the way, and not obstruct the downward motion of the 
bucket. 

Fig. 1 is a perspective view of this improvement, and Fig. 
2 is an enlarged detail, showing the way in which the motion 
of the spout above described is accomplished. 




The spout or chute, A, is jointed at the lower end, B, and 
the upper end is mounted on the bar or rod, C, the ends of 
which are arranged ia curved guides. D. This rod passes 
through the slot, E, of a lever, F, pivoted at G, and projecting 
at the upper end into the path of a cam, H, keyed in the 
shaft, I, of the upper elevator drum. 

The gravity of the spout, A, rod, C, and the lever, F, causes 
the spout to fall back at the upper end, under the buckets, 
so as to receive all the contents thereof, and the cam, H, is so 
arranged that just previous to the arrival of the bucket in 
the downward movement to the upper end of the spout, it 
will strike the upper end of the lever, F, and throw the spout 
up out of the way of the bucket. In this case, the buckets are so 
placed on the chain that one will pass over with each revolu- 
tion of the cam ; but it is evident that if more are applied, 



more cams may also be used to throw up the spout as often 
as a bucket passes. 

This arrangement is claimed to gave the loss due to the 
falling back of a part of the contents of the buckets, when 
the spouts are arranged in the ordinary way. It thus effects 
a saving in the power and time expended in elevating grain 
or any other material usually raised by such machines. 

The inventor informs us that this elevator has been put to 
practical test for nearly two years in a coal mine, and that 
its operation has proved very satisfactory. 

Patented, through the Scientific American Patent Agency, 
Sept. 27, 1870, by Theo. F. Rudiger, whom address for fur- 
ther information at Lawrence City, Kansas. 
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T he Editors are not responsible for the Opinions expressed by their Cor 
respondents. 



The Monitor life Boat. 

Messes. Editors: — I hand you herewith an account of 
some valuable experiments made at Nantucket with a Moni- 
tor or Perry Raft, similar to the one which went to England 
in 1867, but of smaller size, having but two cylinders. In 
these days, when ships go down with nearly all hands, like 
the " Captain," and the " Oneida," it is well to call attention 
to all good vehicles for saving life and property. 

The experiments made have fully established the utility of 
the raft as a surf-boat, and especially for a conveyance for 
passengers from a stranded vessel ; and the trial of Friday, 
Sept. 23, must have satisfied the most skeptical that the raft 
is also a very valuable auxiliary for wrecking purposes. Al- 
though the surf was not heavy nor tire wind strong, there 
was enough of both to show that no surf -boat could do what 
was done with perfect facility by the raft. By the help of a 
small derrick, easily carried by two men and an ordinary 
tackle, the crew of seven men placed an anchor weighing 
1,036 pounds, without including the stock, which must have 
weighed at the least 200 pounds, on the stern or shore end, 
and by the help of a few of the spectators it was shoved off 
and the crew hauled it off by a whale line previously sent off 
with a small anchor. As no one doubted the facility of drop- 
ping the anchor and weighing it again so as to bring it near 
to the beach, that part of the process was omitted, and the 
anchor was landed again on the raft, the derrick lifting it off 
with great facility. After thus fully satisfying all present of 
the utility of the raft for carrying out an anchor, and for 
landing cargo of considerable weight and bulk, the crew , 
under the able management of Capt. J. A. Brown, of Barnc 
gat, pulled t» the westward, where the breakers ran in quite 
sharp, and performed various evolutions, such as turning 
short round on the very verge of the beach and on the break- 
ers, pulling along shore in the trough of the rollers, and once, 
backing in until the steering oar could touch the shore, she 
was pulled off easily. In short, nothing could be more satis- 
factory. The crew, composed of experienced surf-men, one 
and all assured me that she could be got off when any boat 
could go, could be turned quicker, and that no boat on the 
island could have taken off the anchor on that occasion ; all 
of which I was fully convinced of before, but it was very sat- 
isfactory to find my theory fully confirmed by the experi- 
enced seaman of Nantucket. Capt. Folger, agent for certain 
underwriters who own surf boats and wrecking appliances, 
said that he hoped I would condemn the raft for humane pur- 
poses in order that he might have it for wrecking. 

I have only to add that I have no interest in. the raft 
beyond that of calling the attention of all humane societies 
and all wreckers, all steamship and steamboat owners, all 
interested in vessels of war and passenger ships, to the great 
value of it for many purposes, involving the saving of life and 
property. It is not necessary to look back a great many 
years, in order to call to mind the terrible loss of life on the 
ocean for want of some such vehicle as the Monitor Raft. 
Take for an example the recent loss of the Captain with near- 
ly five hundred souls. If she had been furnished with three 
Monitor Rafts of three cylinders each, ready on the hurricane 
deck, nearly all would have been saved. Not a year passes 
without great loss of life on our rivers and lakes, for want of 
some such thing as a Monitor Raft. 

Boston, Oct. 17th, 1870. B. B. Forbes. 



"Buzzing tlpj" Again. 

Messrs. Editors : — Your correspondent, L. XT. Chapin, 
seems to be bothered to get the hang of this curious experi- 
ment, which is as easy as flying, when you once know how. 
Our way of doing the business when I was a Litchfield-county 
boy, was to place the buzzee extended, head and heels on 
two chairs. Then four ot us buzzers, standing two on each 
side of him, placed our fore-fingers under shoulders, hips, 
thighs, and calves, bending so as to bring our heads over the 
center of the extended body. Then all (including buzzee;) 
breathed three long, deeply inhaled and exhaled breaths in 
unison, and as the last breath was going out, all " willed," 
and lifted — what V — a feather's weight ! 

If the breathing was done simultaneously, and the "vac- 
uum " (as we thought) well formed, up flew the buzzee, " as 
light as as a cork," and was often held on the tips of our 
fingers, as high as the arms could reach, for an appreciable! 
space of time. If successful, Dame Nature's gravity was in 
a bad way; if we failed (and, i' faith, there was "no such 
word as fail ") ours was upset, which made rraite as much fun 
and rather increased our wonder. 

Stockbridge, Mass. I. Ives Pease. 



Kiibber Boot Soles. 
Messrs. Editors : — In the Scientific American of the 
8th of October, N. A. H., of Cah, asks " how to put rubber on 
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the soles of boots." Some years ago I applied soles to a num- 
ber of pairs of boots that wore entirely out without the rub- 
ber separating at any point. 

Get socio dissolved rubber ; scrape the sole clean, and coat 
it with the dissolved rubber, and set it away to dry ; the next 
day add another coat of rubber, and continue so to add until 
the rubber will remain on the surface like varnish. It will 
take three or four coats. In the meantime scrape or sand- 
paper the rubber sole, and give that one coat of the dissolved 
rubber, and allow it to stand a day or two ; now give the sole 
of the boot a good coat and apply the rubber, having both 
sole and boot blood warn). Work the air all out with a 
round stick, in the same way that shoemakers finish the bot- 
toms of boots. M. W. 

Electrolytic Insulation. 

Messes. Editoes: — In your valuable paper, of Oct. 22, I 
lead an article about electrolytic insulation, which said that 
"wires may be insulated from each other, under any given 
electromotive force by means of good conductors of electricity 
so arranged as to generate an electromotive force, which 
opposes the escape of the current, when the latter is trans- 
mitted in a particular direction ;" or in other words, the 
wire is so situated between metals and electrolytes, that the 
difference of electric tension of the wire (or of the telegraph 
wire and the earth) is constant. 

As I understand telegraphing, the transjiitting of signals 
consists in making the telegraph wire alternative electric 
and non-electric, or, in other words, introduce a current 
and interrupt it again. 

How can the wire, insulated as described, bo rendered non- 
electric, as in its entire length this electrolytic insulation re- 
stores every instant the electric difference ? 

If the one end of the wire is connected with a battery, the 
other end will indicate a galvanic current, but when the bat- 
tery at the one end is excluded, the current on the other end 
will not cease as the "electrolytic insulation" now entirely 
compensates the excluded battery on the other end, and the 
current will continue in spite of all attempts made on the one 
end to stop it. I wonder how electrical signals can bo trans- 
mitted through such a telegraphic line. 

Therefore, I think, it is quite impossible that, in the future 
history of this science-art, electrolytic insulation may be 
made to render good services. 

The above is only my prejudicial opinion, and I would 
like to hear through your valuable paper, whether it agrees 
with the opinion of scientific men or not. 

Philadelphia, Pa. Hugo Bilgeam. 

" A CJlicau and Efficient lbow Water Detector." 

Messes. Editoes : — In a late issue of your paper, " Safety " 
informs the public how to apply a plug of common tinmen's 
solder, to indicate, when it melts, a low stage of water in the 
boiler. The use of such plugs is neither safe nor efficient. 
In the use of certain waters a scale will form over plugs ex- 
posed to the direct action of the water, and render them not 
only useless but dangerous, if relied upon as indicators of low 
water. Then again the melting of such a plug puts the fire 
out, and stops the works. Is this cheap? Would "Safety " 
recommend the use of such plugs in boilers of steamboats ? 

Boston, Mass. B. FkanKLIn. 
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AUTOMATIC TELEGRAPHY. 



BY »EOIlGE B. Pr.KSCOTT 



Ever since the introduction of the electric telegraph as a 
means of communicating intelligence rapidly, efforts have 
been made, both in this country and in Europe, to perfect a 
system of automatic telegraphy by which the number of dis- 
patches transmitted over each wire could be increased. Even 
in the early days of the electric telegraph, Professor Morse 
sought to perfect this system, which was embodied in the 
first telegraphic instrument devised by him in 1832, as it 
was also in the first model by which the new art was demon- 
strated in 18S5. At that early period the automatic was 
deemed to be the only practical, if not practicable, method 
of insuring a perfect record. The details ot this process are 
to be found in the earliest specifications and descriptions of 
the Morse invention in the Patent Office at Washington, and 
the instrumentalities are very fully described and illustrated 
by diagrams in Vail's earliest work on the telegraph, pub- 
lished in 1845. In this system metallic types were employed, 
which formed the dots and dashes ot the Morse alphabet by 
short or long projections. These types, arranged or set up 
as a message, were placed in a row in rules or composing 
sticks, and were carried by clock-work mechanism under a 
lever which opened and closed an electric circuit, in accord- 
ance with the projections or depressions of the types. Ex- 
perience soon suggested, however, that manipulation by hand 
with a simple lever possesses the advantages of greater sim- 
plicity and economy, and it was the system adopted for prac- 
tical use. 

lu 1848, Alexander Bain, of Edinburgh, endeavored to 
solve the problem of automatic telegraphy in a different man- 
ner. He prepared the messages by a hand punch, which cut 
longtie or shorter rectangular holes in a paper band ; and 
those boles reproduced the Morse characters by electro-chemi- 
cal means, wnen they were drawn underneath a rubbing con- 
tact, pressing oil the paper. This plan also had no practical 
result, for on the one hand the preparation of the perforated 
paper band was too troublesome and slow — the time occupied 
in preparing' the messages for transmission being many times 
greater than that required for sending by the Morse system — 
and on the other hand, the signals could not be legibly re- 
corded, when transmitted rapidly over long lines, in const 
uuence of the dibturbino- effects of static charge. 



ed 
In 1854, Messrs. Siemens and Halske, of Berlin, endeavor 

to remedy the defects of Bain's apparatus by means of a 
punching apparatus constructed with three keys. The first 
key, when pressed down, punched a single hole in the paper 
band ; the second, a double hole ; while each kc-y, on return- 
ing to its normal position, pushed the paper the necessary 
space forwards ; the third key did not punch, but served only 
to produce spaces between letters and words. This system 
was introduced on the Warsaw & St. Pctersburgh line, but 
did not long remain in use, for the preparation of the paper 
was still found to be inconvenient and expensive, and a very 
carefully and frequently adjusted relay arrangement was re- 
quired for the production of good work. 

In 1857, Mr. John P. Humaston, of Connecticut, in- 
vented an instrument for perforating the .paper to be employed 
in the transmission of messages upon the Bain plan, which it 
was thought by some would bring the automatic system into 
general use ; but this apparatus, although very ingenious in 
design, was found too complicated, as well as too slow, for 
practical use — its capacity for producing the Morse characters, 
when worked by an expert operator, being only about one 
third as great as that of the ordinary hand hey. 

In 1858, Prof essor Wheatstone took out a patent in England 
for an. automatic telegraph. He employed Bain's punched 
paper band and a three-keyed puncher, modified by employing 
double holes for representing the dash of the Morse alphabet, 
not next to one another, but over and under a middle row of 
holes. This third lino of holes was produced by a special 
third thine,}], which came into action on the depression of each 
of the three keys. 

For sending messages, Wheatstone employed a peculiar 
and very ingenious apparatus set in motion by the turning 
of a handle. It was provided with three needles lying in a 
vertical plane, and held up by light springs. These needles 
were elevated and pressed a,gainst the paper by the turning 
of the handle. The middle needle, in rising, always met a 
hole and passed through it, while the two side needles were 
held back by the paper, when there happened to be no hole 
immediately above them. The pieces carrying the side 
needles made battery contacts when the latter went through 
the paper band, while the middle needle was carried forward 
by a mechanical arrangement, and thereby advanced the 
paper a space corresponding to the distance between two of 
the center holes. Wheatstone at first used currents in one 
direction, but at a later date he employed alternate currents 
and polarized electro-magnets. His apparatus suffers, how- 
ever, independently of technical defects, from the slowness 
and difficulty of preparing the messages by means of the 
three-keyed puncher. 

In 18G2, Dr. Siemens, of Berlin, again endeavored to solve 
the problem of successfully operating an autographic tele- 
graph by the method first introduced by Professor Morse, 
employing for this purpose an electro-magnetic type trans- 
mitter-, which, it is said, enabled messages to be sent with 
tolerable certainty over short lines with about seven times 
the speed of hand sending. The instrument required, how- 
ever, to be worked with more than ordinary care to secure 
accurate results ; and it was also found that the sotting up of 
the type took too much time, and required too numerous a 
staff of operators to compete successfully with the hand 
systems. 

Dr. Siemens subsequently went back to the employment of 
Bain's paper band, the endeavor to construct a machine for 
1 he rapid setting and distribution of metallic types having 
been attended with less success than he had anticipated ; but 
he has not yet succeeded in making the system practically 
useful. 

In 1869, Mr. George Little, of New Jersey, patented an ap- 
paratus for preparing messages for transmission by Bain's 
automatic system, and a wire has recently been put up be- 
tween New York and Washington for the purpose of testing 
the value of the apparatus. The same difficulty, however, 
appears to be encountered by this as with all previous 
attempts to utilize automatic telegraphy — too much time 
and expense are required to prepare dispatches for trans- 
mission. This apparatus, instead of being an advance upon 
tnose which have preceded it, seems to be among the least 
efficient of all, and the success of automatic telegraphy is 
apparently as far from realization to-day as it was a quarter 
of a century ago. 

The theory upon which most of the experimenters in auto- 
matic telegraphy have apparently proceeded is that electricity 
has a definite and practically instantaneous velocity, irre- 
spective of the medium through which it is transmitted, and 
that all that was necessary to insure the success of the sys- 
tem was to provide an apparatus by which dispatches pre- 
viously prepared could be rapidly transmitted and recorded 
by automatic machinery. 

Experiments conducted upon short, lines, or upon coils of 
wire intended to represent long lines, seemed to justify the 
conclusions to which the advocates of automatic telegraphy 
had arrived, but when attempts were made to transmit with 
great rapidity upon very long lines they were invariably at- 
tended with failure. Recent investigation lias shown that 
electricity instead of possessing an instantaneous velocity 
under alt circumstances, is limited in its movements like all 
other forces in nature ; and that its speed depends upon cer- 
tain absolute conditions, among the principal of which are 
the length, size, and quality of the conductor through which 
it is transmitted. 

In a recent series of carefully conducted experiments with 
the automatic system in which chemically-prepared paper of 
a very sensitive nature was employed, I found that the 
highest rate of speed attainable through 500 miles of No. 8 
iron wire did not, exceed the ordinary rate of transmission by 
the Morse apparatus ; and that the greatest speed which 



could be attained over a telegraph line of 250 miles in length 
composed of No. 8 iron wire was 100 words per minute. When 
the speed of the instrument was increased beyond this rate 
the signals were prolonged so as to ran into each other and 
become unintelligible. 

The speed of transmission increases with the square of the 
diameter of the wire, and diminishes with the square of its 
length. If a wire of the above length, but of a superior con- 
ductive capacity were employed, a proportionate increase in 
the rate of speed would be obtained. Thus, for example, on 
the compound steel and copper wire j ust put up between New 
York and Washington, which has a conductive capacity equal 
to a No. 5 iron wire, or about double that of a No. 9 iron wire, 
intelligible signals have been transmitted at the rate of 250 
wordsper minute. By proportionately increasing, therefore, the 
conductive capacity of the wire, almost any degree of rapid- 
ity may be attained in the transmission of signals ; but in- 
stantaneous velocity can only be attained by a conductor of 
infinite dimensions. 

Supposing the claim was true, however, that there is no 
limit to the rate of speed at which dispatches can be trans- 
mitted by the automatic system over any of the lines now in 
use, what would be gained by its adoption ? The value of 
the telegraph consists in its ability to furnish constant and 
instantaneous communication between all places in an accur- 
ate and reliable manner, and as the present systems are fully 
competent to meet all of these requirements, why is a change 
necessary or desirabl < s 1 The fact that a m uch greater amount 
of matter may be transmitted ill a given time, over the same 
number of wires, by the automatic than by the present sys- 
tem, offers in itself no conclusive argument in favor of a 
change, since there is no limit to the number of wires which 
may be strung between any two points in order to meet any 
possible increase in the traffic. The only reason, therefore, 
which can be adduced in favor of substituting the automatic 
for the hand systems is that a given amount of business may 
bo transmitted by it at a saving in the cost of construction 
and maintenance of line. The superiority of the automatic 
system then, if it has any, consists in its greater economy. 
Let us see whether it is entitled to this credit. 

If the expense of constructing and maintaining a sufficient 
number of wires to transmit a certain amount of telegraphic 
correspondence was the only essential element to be consid- 
ered in estimating the cost of the service, then, of course, that 
system which could perform the service upon the smallest 
number of wires would be found the most economical in prac- 
tice; but, unfortunately, the expense of constructing and 
maintaining the lines, although large, is not the greatest 
item in the expense of operating a telegraph, the annual ex- 
penditure for operators and clerks considerably exceeding it ; 
and the problem, therefore, as to which system is the more 
economical cannot be properly solved, unless all the items of 
expenditure involved in the transmission of a dispatch are 
duly considered. 

In transmitting messages by the systems now in use, no 
previous preparation of the dispatches is required. The copy 
as it is written by the customer, is placed upon the operator's 
table and transmitted by the Phelps printing instrument at 
from 2,500 to 3,000 words per hour, and simultaneously 
printed in plain Roman letters at the receiving station ready 
for delivery. 

The automatic system, on the contrary, requires that the 
messages be previously prepared for transmission, either by 
a perforation of the characters representing the contents of 
the dispatches through a bund of paper, or by setting them 
up in forms from movable metallic types ; and after they 
have been thus prepared and transmitted, the record which is 
made at the receiving station in telegraphic characters or 
signals, must be subsequently translated and legibly copied 
upon suitable blanks before they are ready for delivery. All 
of this process, of course, requires time ; and time is what the 
telegraph is especially designed to annihilate. 

The best speed yet obtained during an entire day in pre- 
paring messages for transmission has never exceeded six 
hundred words per hour by any automatic apparatus ever 
devised ; and as the average rate of transmission by the 
Phelps letter printing instrument, which is employed by the 
Western Union Telegraph Company between some of the 
principal commercial cities, is twenty-five hundred words per 
hour, it is evident that it would require four operators, at 
least, to prepare as much matter for transmission by the auto- 
matic apparatus, as one operator can send by the Phelps 
printing instrument ; and as the messages will require trans- 
lation as well as copying at the receiving station, at least as 
many operators would bo required for this service as for the 
preparation of the messages, and in addition to these, one 
operator would be needed at each office to work the transmit- 
ting and receiving apparatus, so that no less than ten opera- 
tors would be necessary to transmit as many messages per 
day by the automatic system as are now sent and received by 
two Phelps printing operators in the same time. 

It is claimed by some of the advocates of automatic tele- 
graphy that, although it requires a much larger number of 
persons to perform the same amount of work by that system, 
still as a less expensive kind of labor may be employed, the 
aggregate expense of each would still be in its favor ; but 
this claim, I apprehend, is not well founded. It requires a 
certain amount of education and intelligence to operate any 
kind of a telegraphic apparatus, and, generally speaking, 
about as much to work one kind, as another. Now, I do not 
doubt that girls and. boys of ten or twelve years of age may 
be found who can prepare messages for transmission by the 
automatic system — as is claimed by the promoters of that 
enterprise — hut the same prodigies could learn equally well 
to operate the other systems ; but that ail girls or boys of 
that age, or any considerable proportion of them, are qualified 
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to do either, is very improbable ; and I scarcely think that 
any argument is necessary to convince a reasonably intelli- 
gent person that the telegraphic, traffic of this country cannot 
be safely intrusted to, nor satisfactorily performed by, chil- 
dren of any age, however precocious they may be. 

The operators employed to prepare messages for transmis- 
sion by the automatic system must at least be qualified to 
read ordinary manuscript writing, else they could not render 
the messages handed in for transmission by the public into 
the telegraphic characters ; while those who are employed to 
copy the messages after they have been transmitted must be 
competent to write a legible hand ; and this is all the educa- 
tion necessary to learn any other system of telegraphy. In 
practice, therefore, the automatic operators would require to 
be just as competent, and would be entitled to receive as 
much pay for their labor, us those of any other system. In 
order, however, to present the automatic system in the most 
favorable light possible, and to give it eveiy advantage which 
its promoters claim for it, however improbable, I have in 
the following estimates put the rate of compensation lor the 
services of a printing operator at one hundred per cent above 
that of an automatic operator. 

The cost of building a telegraph line depends, like that of 
any other structure, upon the value of the materials and labor 
employed in its construction, and differs materially in various 
sections of the country. But assuming that a telegraph line, 
with a single wire, may be built in this vicinity for three 
hundred dollars per mile, and additional wires put up on the' 
same poles at one hundred dollars per mile, the following 
tables will show the cost of constructing and maintaining a 
line of telegraph between New York and Washington, to- 
gether with the expense of the operators required for the 
transmission of a given amount of business by the automatic 
and the Phelps printing systems of telegraphy : 

COST OF A TELEGRAPH LINE BETWEEN NEW YORK AND WASHINGTON. 

1 wire, 228 miles, at S300 per mile t 68, WO 

a wires, " '• 400 - " 91,201) 

S " " « 500 ' " 114,000 

4 " " n 600 " 130,000 

5 " " " 71)0 " 157,000 

STATEMENT, SHOWING THE COMPARATIVE ECONOMY OF EMPLOYING THE 
AUTOMATIC AND PHEL1*S PRINTING TELEGRAPHS, UNDER THE SUPPO- 
SITION THAT THE AUTOMATIC CAN TRANSMIT AS MUCH MATTER IN THE 
SAME TIME UPON ONE WIRE, AS THE PHELPS INSTRUMENT CAN SEND 
UPON TWO, THREE, FOUR, OR FIVE WIRES. 

PHELFS' PRINTING SYSTEM. 

TWO WIRES. 

Interest on cost ol line. $91,200 at 7 per cent $ 0,38 1 

Maintenance of line at 3 per cent on cost 2,736 

Battery ". 236 

Four operators at $1,200 per annum 4,800 

Four grinders at $600 " 2,000 

Expense per annum $10,156 

AUTOMATIC SYSTEM. 

ONE WIRE. 

Interest on cost of line, 863,400 at 7 per cent § 4,788 

Maintenance of line at 3 per cent on cost 8,052 

Battery " 118 

Ten operators to prepare messages for transmission at $000 6,000 

Two operators to transmit and receive at 3600 1,200 

Ten operators'to translate and copy at 6600 6,000 

Expense per annum $20,158 

PHELPS' PRINTING SYSTEM. 

THREE WIRES. 

Interest on cost of line, $114,000, at 7 per cent $ 7,08o 

Maintenance of line per annum at 3 per cent 3,420 

Batterv 354 

Six operators at $1.200per annum 7,200 

Six grinders at $500 per annum 3,000 

Expense per annum $21,954 

AUTOMATIC SYSTEM. 

ONE WIRE. 

Interest on cost of line,$6S,400 at 7 per cent $ 4,783 

Maintenance of lineper annum at3 per cent 2,052 

Battery 118 

Fifteen operators to prepare messages at $600 9,000 

Two operators to trans nit and receive at $600 1,200 

Fifteen operators to translate and copy 9,000 



greater would be the loss incurred in its operation ; thus es- 
tablishing the singular paradox that when most successful it 
is the greatest failure. 

In the preceding exhibit, I have given the automatic sys- 
tem the benefit of a higher rate of speed than has ever been 
practically attained in the preparation of messages for trans- 
mission, while messages have been transmitted by the Phelps 
instrument at over 3,300 words per hour. It cannot, there- 
fore, be justly claimed that I have failed in any respect to 
make as favorable a showing for the automatic system as the 
case will admit of, while, on the contrary, I have conceded a 
good many advantages to which it is not entitled. 

In order to attain the exceptionally high rate of speed 
which has been experimentally obtained upon the automatic 
line recently constructed between New York and Washing- 
ton, the new company put up a steel and copper wire for 
which they paid more than three times the cost of a good 
iron wire suitable for the use of the systems in general use. 
It is evident, therefore, that even the claim for greater econo- 
my hi the construction of their lines, which has been so fre- 
quently made by the advocates of that system, is not well 
founded. 

But, leaving all other considerations out of the question, 
the automatic system fails in the first two great and indis 
ponsable requisites of a telegraph — continuous and instant- 
aneous communication. Before a message can be prepared 
for transmission by the automatic process, it can be transmit- 
ted, copied, and placed in the messenger's hands for delivery 
by either of the systems now employed. No matter how 
good a telegraphic apparatus may be in other respects, if it 
fails to transmit messages promptly it is comparatively use- 
less. The public does not care to know how many dis- 
patches can be sent in an hour over one wire, after half a day 
has been consumed in preparing them ior transmission. In- 
stant and constant dispatch is what is required, and that 
system only will be employed which can effect it. These 
most essential elements of success in telegraphy are totally 
lacking in the automatic system, and it must, therefore, here- 
after, as heretofore, prove an absolute failure for all practi- 
cal purposes. 
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Expense per annum 

PHELPS' PRINTING SYSTEM. 

FOUR WIRES. 

Interest oncost of line. $136,000 at 7 per cent $ 9.520 

Maintenance of line at 3 per cent on cost 4,080 

Battery per annum 472 

Eisrht operators at $i;'.00per annum 9,GcO 

Jti^lit grinders at S500 per annum -4,000 

Expense per annum $27,^72 

AUTOMATIC SYSTEM. 

ONE WIRE. 

Interest on cost of line, $68,400, at 7 per cent $ 4 788 

Maintenance of line per annum at 3 per cent 2,052 

Buttery per annum 118 

Twenty operators to prepare messages at $600 12,000 

Two operators to transmit and receive at $600 ' 1200 

Twenty operators to translate and copy at $o0j , 12000 



Expense per annum 

PHELPS'; PRINTING 

FIVE WIRES. 
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Interest on cost of line, $157,000, at 7 per cent $10,090 

Maintenance of line at 3 per cent 4,710 

Battery per annum ] 501 

Ten operators at $12,000 per annum 12 0*0 

Ten grinders at$ 500 per annum s'ooo 



Expense per annum 

AUTOMATIC SYSTEM. 

ONE WIRE. 



?33,290 



Interest on cost of line, $68,400, at 7 per cent $ 4 788 

Maintenance of line at 3 per cent on cost ' 2052 

Battery per annum ','..','. 'us 

Twenty-live operators to prepare message? at ^300 15,000 

Two operators to trail smit and receive at $600 1 oao 

Twenty-live operators, to translate and copy at $000 \\ lo'oOO 

Expense per annum $38,158 

The increase in the number of automatic operators is re- 
quired to keep that system up to the working capacity of 
each additional Phelps wire. 

Thus it will bo seen that, even admitting the claim that 
there is no limit to the amount of matter which may be trans- 
mitted by the automatic system over a single wire to be true, 
and also allowing that operators may be employed to work 
it at one'half the rate of compensation which is paid to the 
Phelps printing operators, there is still no economy in its 
use, since the extra labor required in the preparation of the 
dispatches for transmission, as well as in the subsequent 
translation and copying, far exceeds the gain in the cost of 
constructing and maintaining the wires ; and a thorough and 
impartial examination of the subject shows that the more the 
automatic system can be shown to exceed the present system 
in the amount of matter which can be transmitted by it, the 



the sun on a white-plastered wall in a secluded spot. After 
several days' exposure to a scorching solar heat, the spines 
fall off, the shells begin to turn white, and this must be 
assisted by a daily wash with soap, brush, and cold water. 
The shell is allowed to dry thoroughly again, and the ani- 
mal within further permitted to decompose, until it can bo 
easily extracted by means of a piece of stick. When it is all 
ready for use, a quantity of saw-dust or emery, as the case 
may be, is procured and is inserted in a cushion within the 
egg. Thus we have a pin-cushion or emery cushion, accord- 
ing to the stuffing employed. 

I have before asserted that the Echinus is found in numbers, 
skirting the shores. Woe to the unfortunate fellow who 
recklessly plunges into the sea, deeming himself free from 
harm! He rises cognizant of the fact that he has returned to 
the surface a little the worse of his fool-hardiness, and runs 
with all speed to the shore to sit in agony and extract, as 
best he can by means of his pocket-knife, such portions of the 
spines as have not sunk beneath his reach. To the native, 
not so unfortunate, there is a great consolation ; for while 
the tryo is digging and cutting into the wound with his pen- 
knife ; he, with less rapid pace, yet determined action, makes 
for his garments, which having donned, he proceeds to it 
frieud's house and obtains a piece of tallow, lies flat on Ids 
stomach, turns the soles of his wounded feet up, and allows 
his friend to place a portion of the tallow on tint wounds, 
wbile it is slightly cauterized with the flame of a, lighted 
candle. A few hours transpire ere the points are extracted, 
but the pain is much alleviated by the process. 

Once, I had frequently warned a stranger about his care- 
lessness in bathing in the vicinity of a reef of the sea-urchin, 
but he heeded not my counsel until one day he came to me 
in intense agony, regretting that he had not taken my advice. 
Alter he had calmed a little, I told him that I would send a 
colored person who would render him immediate relief. Al- 
ter several excuses, he consented to undergo the process 
which I described to him ; and, to his utmost satisfaction, he 
was all right again in a couple of hours after. He vowed 
that he would not bathe in a hurry again. I told him that 
he should have been more cautious, particularly as I had 
warned him of the danger. 



[For the Scientitlc American.] 
THE SEA TJKCHIN. 



BY J. R. GORDON. 



The Echinus, or Sea Urchin, as it is commonly called, is a 
subject of the division Radiata, and class Echinodermata. 
It consists of a molluscous animal inclosed in a casing of a 
limy substance, resembling the shell of a hen's egg, but con- 
siderably thicker ; hence, it has received the vulgar term of 
sea-egg, when deprived of a number of radiate spines with 
which the exterior is provided. The spines proceed from the 



Printing In the Chinese Language. 

The editor of the New York Observer in " The Tour Around 
the World," gives the following description of the difficulties 
of book-making in China : 

" One ot the first places that I visited on reaching Shanghai, 
was the Mission Press of the Presbyterian Church of the 
United States — a wisely founded institution, which has been 
doing a great work. It is the most extensive printing estab- 
lishment in China, and has been sending its light into Japan 
as well. The great work of P/r. Hepburn, of Yokohama — his 



shell in all directions, and taper, thus forming a number of <J uarto J fP aneBe Dictionary-was printed at this press ; and 



I>oints, and giving it a formidable appearance. These spines 
are jagged, and if allowed to penetrate the flesh of any ani- 
mal, are withdrawn only by leaving portions rankling in the 
wounds made thereby, as they are very brittle. The sea-egg 
or limy case of the Echinus, on being dissected, presents a 
number of triangular and hexagonal plates. It is of a spheri- 
cal form when integrate, considerably flattened, resembling 
in shape a portion of dough when prepared for the well- 
known American accompaniment to a breakfast table, biscuits. 
It is studded with a number of small, pearl-like protuberances. 
Sea-eggs are found varying in size from less than an inch, to 
above four inches in diameter, greatest measurement. The 
spines are in length proportionately from one to six inches, 
and are about as thick as an ordinary round bodkin. 

The Echinus is found in tropical waters in profusion, where 
numbers may be observed rolling sluggishly along the bot- 
tom of the sea, upon the tips of their spines ; partly propelled 
by their will, partly by the surge of the water. Upon 
being procured from the sea, they present a dingy appear- 
ance. There are two or three species, the most common are 
the black and the white ; but when first taken from their 
ocean home, it is hardly possible to distinguish them except 
by the shortness of the spines of the white kind, for the latter 
are nearly as black as the former. After bleaching, however, 
the difference is perceptible in the shell, as the former retain 
an olive brown tinge, while the latter are perfectly white or 
assume a pink tinge. There is a slimy coating over the shell 
of the egg when procured from the water ; this dries and 
falls off as do also the spines. Beneath each egg, there is a 
large opening in which is placed the mouth, and which is 
provided with a number of small teeth all converging to- 
wards their points. On the top of the egg, there is a small 
hole, large enough to admit a duck-shot. The entire case is 
porous, as may be seen when it is held up to the light. 

The Echinus has beeu employed in many ways. The 
French and Spaniards prepare delicious dishes from it. The 
shells serve as ornaments on "what-nots," or they are arranged 
pyramidically in the conchologists' cabinets. Pin-cushions 
for ladies toilets, emery bags for their work-tables, and nee- 
dle-cases for their work-boxes, can be made of them. The 
manner of preparing the eggs for these purposes is as follows: 
The eggs are procured, not by a drag-net or shell dredge, 
that would destroy them, but by a person who wadtjs into the 
sea till about the middle of his waist in the water, where he 
finds them in regular reefs skirting the shore, and takes 
them up carefully with his hands. At stated times they are 
driven on shore in a perfect condition by the ocean's swell ; 
then, they need not be sought in the depths of the sea, and 
besides it is preferable when they can thus be procured, as 
one is very apt to be severely pricked in attempting to lay 
hold of the black ones, even with the aid of two pieces of 
stick, the thorns of the white ones are, however, comparative- 
ly innocent, as they are so short, Next, they are placed in 



during the last year, the third edition, 2,400 copies, of another 
Japanese Dictionary, the first two editions of which were 
printed at Yeddo, has been printed. It is a type foundery as 
well as a printing house, and, with j udicious and liberal man- 
agement, it may be made an important engine for good in 
time to come as it has been in the past. During the year 
1868, 25,000,000 pages were printed at this press ; and in the 
present year the whole ot the New Testament and of the Pil- 
grim's Progress has been admirably eiectrotyped. I have be- 
fore me a copy of the Pilgrim's Progress in Chinese, illus- 
trated with engravings drawn and executed there, and also a 
copy of the Peep of Day, in Chinese, from the same press. 

" On entering this extensive printing establishment, I was 
confronted with a series of amphitheaters, in the interior of 
each of which stood a compositor ; and I saw at a glance the 
immensity of the work which every one who learns to read or 
speak or print the Chinese language has to encounter. Each 
one of these amphitheatres wa3 what printers call a case, con- 
taining, not twenty-six letters as in English printing offices, 
but more than six thousand different characters of types, and, 
with the combinations that are made, more than thirteen 
thousand. I do not much wonder that the Chinese adhere to 
their old method of engraving everything on wood that they 
print, for I should be very lotli to attempt to hunt up ninny 
letters or words out of the six thousand boxes that I sa,w 
before me. And yet this mode of printing is a great improve- 
ment on the old." 



Government Storm Signal Stations. 

The following have been selected as the stations of obser- 
vation and report, to be first occupied. The list will be im- 
proved as the facilities granted the office may permit : 

Plaister Cove, N. S.; St. John, N. B. ; Portland, Me. ; Bos- 
ton, Mass.; New Hsiven, Conn.; New York City, N. Y.; Phila 
delphia, Pa.; Baltimore, Md.; Washington, D. C; Winning" 
ton, N. C. ; Charleston, S. C. ; Augusta, (J a.; Savannah, (J a. ; 
Lake City, Fla.; Key West, Fla.; Montgomery, Ala.; Mobile, 
Ala. ; New Orleans, La. ; Jackson, Miss. ; Memphis, Tenn. ; 
Nashville, Tenn.; Louisville, Ky.; Cincinnati, Ohio ; Knox, 
ville, Tenn. ; Albany, N. Y. ; Syracuse, N. Y. ; Oswego; 
N. Y.; Rochester, N. Y.; Buffalo, N. Y.; Cleveland, Ohio ; To- 
ledo, Ohio ; Detroit, Mich.; Chicago, III.; Indianapolis, lad. ; 
St. Louis, Mo.; Milwaukee, Wis.; St. Paul, Mini).; Dtiluth, 
Minn.; Omaha, Neb.; Cheyenne, Dak.; Corinne, Utah; Santa 
Pe., N. M.; Fort Benton, N. M.; San Francisco, Cal, 



Thickness op the Earth's crust. — To enable the earth 
to resist the tide-generating force of the sun aud moon, so as 
to leave the phenomena as they are actually found, Profes- 
sor Thompson considers that its crust must have a thickness 
not less than two thousand or two thousand live hundred 
miles. Such a conclusion is of course quite inconsistent with 
the hypothesis that the earth is a mass of molten matter in- 
closed by a thin, solid shell 
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Improved Treadle Motion or Foot Power. 

Many devices calculated to relieve the monotony of motion, 
and thus divest the actuation of light machinery by the feet, 
of its wearisome and, in some cases, Injurious character, have 
been from time to time devised, and some have met with con- 
siderable favor. Where the feet and lower limbs are chiefly 
involved in producing the motion, as is the ease in sewing 
machines, the following requisites to a good treadle motion, 
may be enumerated : 

The axis of oscillation should be placed directly under the 
ankle, that is, the foot pieces should be so placed that the 
shaft upon which they are fixed is directly under the ankle. 
This allows a quiet motion of the foot and. calf, without 
moving the thighs, a thing which is impos- 
sible when the foot-pieces are placed in any 
other position. This avoids all excitement 
resulting from rubbing of the limbs, an evil 
which has been strongly condemned by phy- 
sicians, as leading to disease and weakness, 
especially with females, by far the most nu- 
merous operatives on sewing machines. Iso- 
chronal movement of the feet, which has been 
recommended as a remedy for the evil speci- 
fied, is open to the serious objection that it is 
far more wearisome than alternate motion. 
The irritation caused by devices employing 
alternate motion, is, we think, wholly the 
result of a faulty position of the pedals. If 
these be properly adjusted in accordance with 
the principle above enunciated, alternate is, 
in our opinion, much better than isochronal 
movement in devices of this elass. 

Our engraving shows a very simple method 
of obtaining continuous rotary motion with 
alternate motion of the pedals. There is no 
dead center common to both pedals, so that 
either one or the other will at any time start 
the machine. The machine may therefore be 
entirely controlled by the feet, and may be 
moved as slowly as desired, withoutdanger of 
stoppage. The wheel may also be started 
from any point in its revolution. 

The arrangement is so simple that we shall 
not need to refer to the parte, by letters of 
reference. 

The left pedal is riveted to the shaft, while 
the right one plays freely on the same shaft. 
From the latter projects an arm, to the end of 
which is attached a pitman connecting it SAiJORDS 
with the crank wrist. Another arm is keyed to the pedal 
shaft, at, or nearly at right angles with the other arm, and is 
connected by a pitman with the crank wrist, in the same way 
as the first. 

This arrangement allows the feet to alternate in their 
movement and secures the advantages above named. The 
device can be used most advantageously in connection with 
a brake to prevent reverse motion. 

Patented, August 30, 1870, by Geo. B. Saflord, Burlington, 
Vt., whom address for further information. 



guide. It will be seen that by setting the guides, F and G, 
on an exact miter with the saw line, H, and inclining in either 
direction the standards, B, a compound miter or bevel may be 
cut of any desired form. 

I is the working side of the box. In working with this 
box, the saw, after having cut off a piece to any desired form, 
works down upon a strip of hard maple dovetailed across the 
bed. This strip can easily be taken out and replaced when it 
becomes worn. The strips of maple affixed to the standards, 
B, are adjustable to a saw of any thickness, and may be taken 
out, dressed up, and placed back again when necessary. 

No parts of this box, except the saw guides and dovetail 
strip, are destructible by reason of wear, In traveling from 




Improved Miter Box. 

Among the many and useful improvements that have been 
made in tools used by wood-working mechanics, we find few 
miter box improvements. The common miter box has many 
disadvantages to overcome which have been studied with no 
very decided success. To fit a miter box for general use as 
a tool, it should possess the attributes of simplicity, accuracy, 
durability, and cheapness. Mechanics cannot and will not 
use any dovice that is complicated, inaccurate in its work- 
ings, or expensive. 

We give herewith an 
illustration of a recent 
improvement in miter 
boxes, that is claimed to 
overcome many of the 
objections heretofore met 
with in devices of this 
kind, with much saving 
of labor and accuracy in 
its working. It consists in 
an arrangement of adjust- 
able stands and guides 
on a stationary bed, A, 
which may be made of 
either wood or metal, and 
of any desired length or 
breadth. To the oppos- 
ite side edges of this bed 
are secured slotted cast 
metallic standards, B, 
which are made adjusta- 
ole by means of the slot, 
C, and which work on the 

pivot, D. These standards have affixed to them strips of 
hard wood, between which the saw works in cutting miters, 
bevels, etc. 

E is an adjustable guide placed on the opposite left-hand 
corner from the work side of the box, and set at exactly right 
angles with the saw line. The purpose of this guide is to 
give a rest or guide for a piece like a casing for a window 
frame, when it is desired to cut it to the bevel of the sill. 

Upon the top of the bed are placed two adjustable miter 
guides, F and G. These miter guides consist of castings 
having slots, to which are affixed woods, in such a manner 
that either of the guides may be placed at the saw line, or 
run back out of the way of the piece to be cut from the ether 



IMPROVED TREADLE MOTION OR FOOT 

one place to another, it can be taken apart and packed in a 
chest in as little space as a long jointer would require. 

This invention was patented, through the Scientific Ameri- 
can Patent Agency, by Edward M. Wilcox, of Bloomer, Chip- 
pewa county, Wis., July 20, 1870. For further information 
apply to Wilcox & Pierce, No. 73 Dearborn street, Chicago, 
111. 



into large wooden troughs, and manipulated with wooden 
shovels, a certain amount of Silt and some caraway seed be- 
ing mixed through the mass. It is then thoroughly ground 
up by machinery, before passing into their principal machine, 
which is a wonderful pi-ce of mechanism. This molds and 
delivers the cheese on eliding shelves, in three straight rows, 
automatically pressed into the shape of small cakes, about 
two inches wido by half an inch thick, which is found the 
most convenient size and shape for sale and shipment. This 
is done with the regularity of clock-work, and continues six 
days in every week in the year, at all seasons. 

" The after processes consist simply of these sliding shelves 
passing and repassing each other, through the hatchways up 
to the large and well- ventilated drying rooms 
above, where they are arranged on racks. 

" The temperature of these rooms i3 accu- 
rately regulated by a thermometer ; in cold 
weather, hot air or hot steam conveyed in iron 
pipes being usad according to circumstances 
The whole process of making the '• German 
hani cheese," from the time the curds are 
received till finally packed in boxes for ship- 
ment, occupies about twelve days. The most 
scrupulous cleanliness and neatness is ob- 
served about the establishment in every part, 
and to secure entirely against danger from 
dust and flies, the cakes before final shipment 
all go to the basement, where they are washed 
in great tubs of water, and again dried. 

" The supply of curd comes in winter from 
Bucks and Montgomery, and in summer from 
Chester and Delaware counties, for the reason 
that farmers in the latter do not generally have 
winter dairies. 

"Messrs. Mende Brothers commenced on a 
small scale six years ago, and the process by 
which they now manufacture the hand cheese 
is one of their own invention and improve- 
ment, for which they hold several patents. 
The main difference between theirs and the 
old mode of making this cheese is that they 
produce in twelve days an article which will 
keep and bear transportation all over the 
United States : whereas the old process re 
quires two to three months, with very uncer- 
tain results, and even under the most favorable 
circumstances is hardly a merchantable arti- 
cle." 



Maud-made CUeese— A. New Industry. 

A German hand-cheese factory has been established in the 
southern section of Philadelphia, by Mende Brothers, which 
is now carried on with much success. The Practical Farmer 
says : 

" It was to us an entirely new industry, ill ustrating what we 
have often had to remark, that if farmers would give their 
business more thought and study, it will be found to embrace 
many subdivisions, and much greater variety than the old 
stereotyped rotation of corn, oats, and wheat. 

" The business which Monde Brothers have established is 
that of purchasing from the farmers of Chester and Delaware, 
Bucks and Montgomery counties, curdled milk, commonly 
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Eflect oi Color upon Temperature. 




WILCOX'S MITER BOX. 

known as cottage cheese — " smearcase." It is brought to 
them twice a week in cans, for which they pay about twenty 
cents per gallon, and by weight in winter three to three and 
a half cents per pound. They consume in this way the milk 
of about 2,000 cows annually. Their factory is a massive 
brick building, 40 by 100 feet, five stories high, with base- 
ment, and has a variety of very ingenious machinery, all of 
which is propelled by steam power, and is capable of making 
50,000 of the hand cheeses per day of ten hours, or fifteen mil- 
lions per year, and does the work of at least fifty hands. The 
curds, on being received at the factory, fresh from the dairy, 
are placed in bags holding perhaps a couple of bushels, and 
are allowed to drain entirely dry. They are then emptied 



'Though a matter rarely taken into consideration when 
decorating the walls of rooms, there is little doubt, says a 
writer in the American Builder, that our health and comfort 
depend in no slight degree upon the color employed ; not 
from the pleasing effect produced alone, but from the power 
existing in different colors to seriously affect, either by light- 
ening or lowering the temperature of rooms, the health and 
comfort of their inmates. It has been conclusively proven 
that a ray of heat is identical in its character with a ray of 
light, and that certain surfaces resist and emit heat much more 
rapidly than othersjthat the power of reflection, other things 
being equal,dependsin no slight degree upon the color of the 
object. 

The result of a long series of scientific experiments has 
demonstrated the fact that white substances receive heat 
much more slowly than dark ones, and, having- once become 
heated, emit the warmth with corresponding slowness. Black 
objects, on the contrary, heat quickly, and become cold with 
equal rapidity. 

Old stage-drivers, though they may not comprehend the 

cause, know the extra 
warmth of a white coat, 
and afford a standing proof 
of its practical value. 

Now this matter of color, 
though, as before stated, 
not often introduced a- 
mong the considerations 
in the preparations for 
building, yet may by ju- 
dicious management be 
made to play an important 
part in conducing both to 
economy and comfort. 

Knowing all this, the 
natural conclusion arrived 
at is, that in rooms which 
require to he at a moder- 
ately high temperature 
the walls should be paint- 
ed of such a color as will 
most conduce to the de- 
sired effect, and those 
apartments occupied for sleeping or for summer rooms, should 
be of such a color as to receive heat slowly, and radiate it 
with equal slowness. Our sleeping rooms, then, should be 
universally light in color, in order to prevent those sudden 
changes which produce such rapid andinsidious effects upon 
sleepers ; and our sitting rooms in winter, where a fire is kept 
constantly, should be of a dark color, to further the rapid 
heating of the room on cold mornings, from its great quali- 
ties of radiation. 

Though dark, a room need not necessarily be gloomy in ap- 
pearance — brilliant colors may be introduced to offset the 
somber effect and additional warmth produced in appearance 
as well as in act. 
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The specimens of photography displayed this year are un 
usually fine. They exhibit not only an improvement in 
printing and toning, but also in the management of light. 
Our artists have evidently studied the effects of lights and 
shadows to good purpose, and are able to take better pictures 
than they were a few years ago. There are some fine stereo- 
scopic views by Weil which attract considerable attention. 
Henry Merz understands the Rembrandt effects and produces 
pictures of true artistic value ; his part of the gallery con- 
tains several gems of photographic art. 

In Rockwood's section is an application of artificial light 
to the taking of pictures that must attract the notice of all 
chemists — it is the magnesium process ingeniously contrived 
and well executed. Magnesium ribbon is made to revolve 
around a reel by clockwork, and is fed inio an alcohol flame 
by which it is ignited and kept in combustion ; behind the 
flame is a reflector. A bright kerosene lamp on a side bracket 
near the sitter serves for focusing and no doubt aids in tak- 
ing the picture. The particular kind of picture preferred is 
an -ambrotype or ferrotype, as it can be finished in a few 
minutes. The use of magnesium wire for photography has 
long been predicted, but now that the price of the metal has 
been lowered, and its manufacture on a large scale apparently 
secured, it is probable that we shall have it for many optical 
experiments. The night pictures are popular and the opera- 
tor appears to be doing a thriving business. The lamp used 
for the magnesium ribbon is the invention of O.K. Proctor, 
of Salem, Mass. 

J. Lceffler, of Staten Island, has some fine photographs of 
dogs and children. 

In this Fair is the first exhibition of Albertypes. This pro- 
cess yields prints that are as unfading as the best carbon ink, 
and possessing a sharpness and definition that cannot be ex- 
celled. The method employed by Albert, of Munich, is anal- 
ogous to that invented by Woodbury, and recently described 
in this journal. One point of difference is the employment of 
a carbon ink by Albert, and of presses more like those used 
in lithography, while Woodbury uses a press constructed es- 
pecially for manipulatin g gel atin ink. The Albertypes in the 
Fair are of great excellence, and excite the hope that the 
process may prove to be feasible. 

Bogardus has an admirable enlarged photograph of Dr. Vin- 
ton, of Trinity Church, and other good pictures, and the dis- 
play by Williamson, of Brooklyn, speaks well for the skill of 
his chemist and operator. 

W. Kurtz exhibits numerous plain and retouched photo- 
graphs. They bear evidence of having been selected from 
his stock just as they came, and can be repeated and dupli- 
cated at any time. This artist is worthy of the highest praise 
for the influence he has exerted in raising the standard of 
work that ought to be executed by photographers of the pres- 



ent day. He is particularly strong in the manipulation of 
the background and reflected light so as to produce what are 
called Rembrandt effects. His pictures afford admirable sub- 
jects for study and one in their way unexcelled by any that 
have ever been taken either in this country or Europe. We 
do not wonder that the judges are often puzzled to know how 
to classify photography — whether to call them works of art 
or chemical productions. Whether photography is a trade or 
an art, becomes every year more difficult to determine. Per- 
haps it would be as well to say that in the hands of some 
people it is a trade while with others it is raised to the dig- 
nity of an art. 

Messrs. Walter & Baumgarten exhibit specimens of a dis- 
infecting fluid which combines the results of experiments 
conducted by our Board of Health, and has been shown to 
accomplish its work better than any compounds hitherto re- 
commended. It is compounded of the following constituents, 
sesquichloride of iron, chloride of manganese, carbolic acid, 
and chlorine. A small quantity of this liquid will disinfect 
sewers, sinks, out-houses, fever hospitals, and cesspools, better 
than any mixture that has hitherto been tried. It is a de- 
cided improvement on chloride of lime, copperas, sulphate of 
zinc.andothOr well known disinfectants, andought to be more 
generally applied. 

There are some specimens of artificial stone in the building, 
but whether they were made from soluble glass or on the 
plan of Sorel or Coignet, we could not tell. This branch of 
chemical technology is now receiving much attention, and we 
were sorry -not to find a greater display of processes. 

There was a fine sample of loaf sugar refined without blo»d, 
sent from Philadelphia. Whether the purification was ac- 
complished by ozone, sulphites, or chemical means, was not 
indicated. In cases of this kind the public would be glad to 
have an explanation of the process. 

Parlor matches without sulphur are much preferred as they 
obviate the suffocation produced by sulphurous acid, and the 
specimens from the New York Match Company were of an 
excellent quality. They appear to be made of red phosphorus. 
A few years ago there were no matches made in this country 
from the red phosphorus discovered by Professor Schrotter, 
and it was a great misfortune to the workmen, for phosphorus 
in this condition is far less poisonous than is the white varie- 
ty. There has never been a proper supervision of the match 
manufactory in the United States, and cases of jaw diseases 
are far too common. Red phosphorus would obviate the evil 
and afford us equally good results. We therefore hope that 
the parlor match will meet with proper appreciation . 

The carbureting of illuminating gas is exhibited by two 
parties, both of whom use essentially the same process. It is 
a curious commentary upon the impure quality of our illum- 
inating gas that it should ever be thought necessary to add 
certain con stituents to it which the manufacturers have failed 
to give it when first made. Instead of forcing the community 
to resort to all sorts of patents for overcoming the obstacles 
imposed by the company, ths company ought to be compelled 
to furnish a gas of a sufficiently high illuminating power to 
satisfy all wants. The carbureters are certainly useful and 
practical under present circumstances and are much used in 
our city. 

A new method of distilling whisky is exhibited by Harris. 
By exhausting the air from the still, it is possible to evapor- 
ate and distill at a very low temperature. In this way it is 
claimed that certain aromatic properties of the whisky are not 
burnt out, and the solid impurities are retained in the still 
and can be run out beneath. There was an appalling display 
of impurities that had been taken from whisky, of various 
shades of color and nastiness. Some specimens manifestly 
contained gluten, as something like a yeast fungus was found 
in the bottom of the bottle containing them. The filth and 
dirt extracted from whisky ought to deter many persons from 
indulging in its use, but such did not seem to be the horrify- 
ing effect of the display, as most of the passers by were not 
slow to accept the invitation of the gentlemanly exhibitor to 
test some of the samples in a wine-glass, that did not admit 
of being set down until its contents had been drained. The 
scientific principles upon which the purification of the whisky 
was accomplished appears to be correct, and if the practical 
part is equally well sustained, the method ought to find gen- 
eral favor. 

There is quite a show of California wines and brandies — 
not that we would class these articles under the head of chem- 
ical products, but set them down as the pure juice of the 
grape. The port and sherry from the Pacific coast is a close 
imitation of European brands and quite as good. A wine to 
be above criticism must not be treated in any chemical way. 
It must have have its flavor and bouquet as the sunlight gave 
it. The moment sugar has to be added to neutralize the acid 
or to increase its alcohol, the wine becomes an artificial one, 
and ought to receive a name expressive of this fact. Until 
chemistry has less to do with American wines they can hard- 
ly expect to acquire a reputation equal to the famed vintage 
of Europe. Chemistry is a good thing in its way, but it can- 
not replace the sweetening influences of bright sunlight and 
skillful tillage. 

The variety of nutritive preparations, condensed food, and 
medicinal extract?, is unusually large, and if one could believe 
all that the circulars claim for them we have discovered the 
elixir of life, and Paracelsus is outdone. There are often really 
valuable substances among these preparations, but the manner 
in which they are offered to the public is so suspicious as at 
once to destroy all faith in them. It is a pity that this should 
be so, as the introduction of really valuable discoveries is 
greatly retarded by it. 

The chemical department of the Fair is not nearly so full 
as it ought to be. Many well-known manufacturing houses 
are not at all represented, and there are. numerous inventions 



on exhibition on by-streets and in obscure offices in the city 
that ought to be brought out on occasions like this. 

The managers are entitled to great credit for the admirable 
manner in which they have surmounted many difficulties, and 
have made the wretched building in which they are obliged 
to hold their Fair, tolerably comfortable. 

— — ■ i«u -mas* ^ 

THE TEILIEK IOE MACHINE. 



The manufacture of ice by artificial processes is steadily 
gaining ground and favor. During the last summer it has 
received a powerful impulse from the exorbitant prices asked 
and unwillingly paid for ice in this antl Southern cities, in 
which this article has become so much a necessity t hat peo- 
ple will pay almost any price rather than be deprived of it. 
In this city its price reached two cents per pound before the 
close of summer, and in one Southern city we are informed 
by a correspondent it reached five cents per pound. 

It is not probable that such exceptionable prices can be 
maintained during ensuing seasons, but even at the prices at 
which we may reasonably hope to purchase ice, or at least 
such prices as must be demanded for ice shipped to Southern, 
towns, it is now demonstrated it can be produced artificially 
at large profits and in any required quantity. 

Two machines have been brought prominently into public 
notice, each employing the same volatile material as an ab- 
sorbent, conveyer, and radiator of heat, and being in some 
sort rivals in the effort to secure public favor. We allude to 
those known as the Carre and the Tellier ice machines. The 
volatile agent in both is generally ammonia, and, though dif- 
fering widely in detail and cost of construction, they employ 
the same general principle in the con version of water into ice . 

To the general reader it may be well to state here that the 
fundamental principle upon which machines of this kind 
operate is the absorption of heat from surrounding bodies by 
an expanding substance, the conveying of this heat to some 
other absorbing body, into which the heat is caused to radi- 
ate by the condensation of the conveying substance by 
mechanical compression, the passing back of the conveying 
body to extract another modicum of heat from the body to be 
cooled or frozen, and so on till the desired degree of refriger- 
ation is reached. 

It is a physical law with which perhaps some of our read- 
ers are not familiar, that the capacity of any substance for 
heat, that is, its power to absorb heat, and hold it in the 
latent or insensible state, increases with its expansion and 
decreases with its condensation. A substance which at 
ordinary temperatures is a permanent gas, will, when com- 
pressed, become sensibly heated ; the latent heat which it 
holds under ordinary circumstances being rendered sensible 
by condensation. If while in this state the sensible heat be 
taken up by some other substance and conveyed away, the 
gas in expanding will seize the heat from surrounding 
bodies, thus reducing their temperature. The gas on being 
again compressed will yield this heat to any substance hav- 
ing a lower temperature. The proportion of heat absorbed 
duriDg expansion, and emitted under pressure, increases with 
the degree of alternate condensation and expansion. 

Ammonia, which is a gas at ordinary temperatures, be- 
comes a liquid under a pressure of from nine to thirteen at- 
mospheres, according to the temperature of the surrounding 
air, emitting a large amount of heat in so doing, which 
amount must be restored to it before it can expand to its orig- 
inal volume. On this account it is admirably fitted for use 
in refrigerating apparatus. 

The Tellier machine besides differing much from the Carre 
machine in matters of detail differs from it in its action, the 
condensation of the ammonia being in the latter effected en- 
tirely by mechanical compression, while in the former the 
strong affinity of ammonia for water is used in the collection 
of the gas, the latter being separated from the water again 
by distillation. 

In the Tellier machine the liquefied ammonia is first re- 
ceived into a strong cylinder for convenience of transporta- 
tion. This cylinder being attached to suitable pipes con- 
nected with the machine, the opening of certain cocks allows 
the ammonia to escape into a distributer or a cylinder con- 
nected by pipes with the congealer. The congealer is a 
square box divided into compartments by hollow metallic 
•partitions, the compartments being filled with the water to 
be frozen, or they may be filled with a solution of chloride of 
calcium or salt water, in which are placed metallic molds 
containing the water to be frozen. The latter is most con- 
venient when very large cakes are desired. 

The ammonia passing from the distributer into the hollow 
metallic partitions of the congealer expands into a gas, ab - 
sorbing in its expansion a large amount of heat from the 
fluid contained in the compartments. It is then drawn from 
the congealer by the pump and forced back again into the 
distributer in a condensed form. During the process of con- 
densation it gives eff its heat to water surrounding a coil* 
through which the gas is passed on its way to the distrib- 
uter, from which it again passes to the congealer, and so on, 
being used over and over without material loss. 

It will be obvious that any other volatile liquid besides 
ammonia might be used in the same manner as a conveyor 
of heat. Methylic ether, etc., are and have been used with 
success. 

It is farther obvious that by replacing the hollow parti- 
tions of the congealer by a series of bent pipes, air might be 
cooled if forced through the series of pipr-s by a fan. This is 
precisely what is done with an apparatus made by the pro- 
prietors of the Tellier machine, the cooled air being supplied 
to vaults and rooms used for preserving fruits, packing 
meats, etc., and for purposes of ventilation in churches and 
public buildings in hot weather. There is, we are icfoimed, 
no difficulty in reducing and maintaining the temperature to 
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any desired point down to 32° Fah., and the air being sup- 
plied in a dry state is much better adapted to keeping fruits 
and meats than when charged with vapor from its passage 
through ice. 

From this brief description of the Tellier ice machine our 
readers will be able to comprehend its operation. It is a 
beautiful application of one of the most important and fun- 
damental laws of physics in a field of industry destined here- 
after to be widely occupied, and to exercise an important in- 
fluence on the health, comfort, and general welfare of man- 
kind. 



THE WAGES OF LABOR. 



In the discussion of labor and the wages it obtains in mod- 
ern times, it seems to us that money, which is only represen- 
tative in character, or simply a medium of exchange, is too 
much regarded, and that what it obtains is too often made a 
secondary consideration, or not considered at all. The true 
way to regard money is simply as a medium for the trans- 
mission and transfer of the necessaries and luxuries of life ; 
and the amount of the latter which can be obtained for a 
day's work is the proper wages of a day's work. 

We often hear complaints of the high prices of various 
commodities. The purchasing power of a dollar has greatly 
diminished, yet upon close scrutiny we shall find that labor- 
ers of to-day can live better with a given amount of labor 
than they could have done fifty years ago. Their wages 
have therefore advanced, not because the laborer can get to- 
day $2'00 for work, which fifty years ago would have brought 
him only seventy -five cents, but because the two dollars will 
purchase to-day more than seventy-five cents would have 
done fifty years ago. It is not the number of dollars, but 
what the dollars will get that must be considered. 

Twenty years ago a tun of coal would not have cost in this 
market, on the average, over five dollars at the outside ; to- 
day it perhaps costs eight. Twenty years ago a common 
laborer could have got at the outside no more than one dollar 
per day for his work ; he would therefore have had to work 
five days for a tun of coal. To-day he gets two dollars a day, 
and can get a tun of coal for four days' work. 

Fifty years ago a man could travel in stage coaches, etc., 
Bay, twenty .five days, at an expense of, say, fifty dollars in 
money, and, say, eighteen dollars in time to a common 
laborer — in all, sixty-eight dollars. To-day he can travel the 
same distance by rail and steamer, in many parts of the coun- 
try for thirty-six dollars, allowing four dollars a day for his 
meals and refreshments, and two dollars each night for sleep- 
ing accommodations, and two dollars a day as the value of 
his time ; and lie can do this with infinitely more comfort and 
luxury than he could perform the same distance fifty years 
ago. Fifty years ago he would have needed to work ninety 
odd days to defray the expense of a thousand miles of travel 
by coach ; to-day he can travel one thousand miles by work- 
ing eighteen days. 

It is true that two dollars is a maximum for the wages of 
common laborers in cities, and the rate of travel upon which 
we have figured — two cents a mile — may be considered a 
minimum, but we should find a large gain if we took the 
minimum price of labor in rural districts, and the maximum 
rate of fare on railroads and steamers. 

Passing in review the list of commodities and necessities 
of modern life, we find, in the aggregate, labor gets more 
comforts, by a given expenditure of muscular energy, than at 
any former period in its history. Nothing is gained to the 
cause of labor by ignoring this fact. An argument for a 
further increase, to be worth anything, must take the posi- 
tion that, although labor is better paid now than formerly, 
there is still too great disparity between the profits of labor 
and the profits of capital. 

There is much to be said on both sides of this important 
question. We greatly doubt whether, in the nature of our 
present social organization, such a disparity is not a necessity. 
The question is one that will ultimately be settled by experi- 
ment, and every strike or demand for increase on the part of 
labor is a direct experiment bearing upon this vital point. 
Every concession to such demands on the part of capital is a 
virtual admission that the disparity of profits may be lessened, 
without driving capital out of the industry of the world. 
The limit will be reached when capitalists find that the 
direct employment of their money in manufacture is less ad- 
vantageous than loaning it upon interest to co-operative or- 
ganizations and to commercial men. 

There are evidences that in many industries this extreme 
limit has been closely approximated, and that further de- 
mands will force capital out of the field. 

What would be the result of such an event upon the work- 
in g men ? In our opinion it would be extremely disastrous. 
A co-operative establishment working upon borrowed money 
can rarely, if ever, be as successfully managed as by a single 
head powerfully interested by the risk of a large investment 
to do everything possible to promote success. Those who 
falsely conceive capital to be the natural enemy of labor had 
better think long and carefully before finally resolving to 
dissolve partnership with it. 

— ^ ^ ' 

A SINGULAR MONSTSOSITY. 



well developed, and all the functions of nutrition are so well 
performed that the double child has survived ten days, and 
appears likely to live. Dr. Besse regards this as one of the 
wonders of the world, yet there are numerous instances of 
similar monstrosities on record. A considerable number of 
these are described in the transactions of the New York State 
Medical Society of 1866, in an extensive essay by G.J. Fisher, 
M.D. As a rule, however, such monstrous births are accom- 
panied by inherent weakness of constitution which seems a 
merciful provision to secure the early death of these unfor- 
tunate creatures. 



A SECOND ROGER BACON, AND A CENTURY OF IN- 
VENTIONS (ALMOST). 



H. Besse, M.D., of Delaware, Ohio, sends us an account of 
a singular human monstrosity born in the vicinity of that 
town. It is a double child, consisting of two bodies until at 
tie, uavel the heads being at opposite extremitii s. The draw- 
ing sent us shows the monstrosity to be of the female sex, the 
legs project at right angles from the body on each side. On 
ore side tliey are separated, but on the other they arc united 
into a double limb. The anus, busts, and heads are well 
Ibrinoil and distinct ; in short, the upper extremities are all 



A correspondent has written us irom Melbourne, Australia, 
recalling to our remembrance the fact that twenty years since 
he did some business at our office, and giving some account 
of his career as an author and inventor. He might add, we 
think, " traveler," since he seems to be one of those roving, 
restless men of which this country is so prolific. 

He says, at the time he called on us in 1850, we were " a 
remarkably good-looking gentleman." If he could only see 
how twenty years of earnest work has developed the embry- 
onic loveliness which captivated him at the time of which he 
speaks, what would he say ? It would almost repay him for 
a pilgrimage from the land of nuggets to get a good square 
look at us. 

But we did not intend to say anything about our personal 
beauty on this occasion, though it is a theme on which we 
delight to' dwell. Our remarks on this head have somehow 
slipped in like the head of Charles I, into Mr. Dick's Memorial, 
in spite of ourselves. The reader will please pardon the 
digression. 

Our correspondent says he is the author of " A Lyric for 
the Times," a patriotic song, dedicated to the editor of the 
New York Times. The " Icon Poems," he states, first 
published in the London Weekly Times, and somewhat ex- 
tensively copied in American papers, were written by him. 
To American papers, he states, he has been an extensive con- 
tributor, citing as those indebted to his pen for political, 
practical, and other contributions, no less than seven prom- 
inent papers in the United States. 

He states that he was once assistant editor of a prominent 
daily paper in Chicago, and that he himself published and 
edited a Western journal in 1852. He gives names and dates, 
but desires us to suppress them. He names as among his 
former friends and correspondents many prominent American 
citizens and authors. 

The first false step our correspondent seems to have made 
was leaving this country for England, where he in less than 
three months found himself reduced to labor in an iron works 
at the wages of sixteen shillings per week. He says : 

" While there your correspondent of London wrote to me 
without fee or reward a score of letters, for which their fees 
ought to have been $200. They took out for me afterwards 
patent No. 2,141, 1860, at London. They volunteered the 
use of their name as a reference and introduction. Charles 
May, F.R.S., F.B.A.S., C.E., told me that he had a fellow-feel- 
ing for me as an inventor, and that he would help me gratis. 
He wrote me a number of letters, for which his fees ought to 
have been at least $100, and was becoming much interested 
in my case, when he died suddenly. But for his sudden de- 
parture, I think I should never have been buried alive in the 
woods of Australia. 

" While I was pushing a hand-cart about the streets of 
Wolverhampton for daily bread, I received a letter from the 
Earl of D., saying that if I would call upon him he would 
be glad to see me. Such an invitation was not to be slighted 
— he gave me a bank note — all honor to him — which indi- 
rectly enabled me to publish my 4)ook. 

" At length finding that I could not invent any way to 
do without eating and drinking in London — I embarked for 
Queensland, Australia, December, 1861. The voyage cost me 
one shilling and. twopence sterling — I thought it was lucky 
it did not cost anymore ! I sailed with a sad heart. I thought 
(and still think) that Australia is one of the last countries in 
the world for an inventor to go to. The idea of a Special 
Providence is irrational, unscientific, aDd untenable, but as 
the good of all mankind is always brought about by the 
one agency, general Providence is special Providence, and 
vice versa. It is then providential, or at least fortuitous, that 
I have lived an anchorite sort of life, in intense solitude, in 
the wilds of Australia. Seventy out ot eighty of my inven- 
tions owe their origin to that isolation." 

Our correspondent now, after eight years of Australian life, 
finds himself too poor to return to America, where he thinks 
his inventions might be turned to account. If anybody stands 
in need of an inventor, with eighty inventions ready made to 
hand, here is a chance to import one, who, to use his own 
words, " trembles a,t the idea of what he knows being lost to 
the world." 

Only three of the inventions made by him are directly 
alluded to in his letter. One is a letter seal, which prevents 
a letter from being opened without defacing its contents, and 
thus betraying that it has been tampered with. Another is 
a grain binding machine, which will bind grain with straw, 
wire, or cord, at a rapid rate, and very cheaply, and the third 
invention, he says, previous to its description, " will make us 
open our eyes with astonishment." We did so,and shut them 
again without difficulty. Whether our readers will be able 
to do the same after reading what he says about it, we cannot 
say, but we will take the risk. 

He calls this invention the "Silent Power," or "Fulcrum 
Sui Generis." Professor Fithian's "Vertical Multiplier" 
cannot hold a candle to it. Qnr correspondent thus de- 
scribes it ; 



" You know well that a common fulcrum presses as much 
backwards as the lever presses forwards, or upwards as much 
as the lever downwards, or downwards as much as the lever 
upwards. The Fulcrum sui generis is a fulcrum which will 
not press backwards while the lever presses forwards till cer- 
tain materials of which the fulcrum is made are crushed or 
torn in pieces. For illustration : By means of compressed 
leverage on board the Great Eastern steamship, I can lift 
1,000 tuns of cargo, one end of the ark which contains the 
cargo being suspended from the stern, the other, the lightest 
end, being raised by the above-mentioned leverage at the 
bow. The weight raised by the common lever would fall 
backwards as much as forwards, but with Cooper's Silent 
Power, 90 per cent of the weight pulls forwards, 10 per cent 
downwards — none at all backwards, 'tis all very easy 1 A 
carriage on wheels or a vessel in the water will rush forwards 
with incredible and constantly-increasing velocity as long as 
the center of gravity is suspended forwards. In order to un- 
derstand this, take a small toy carriage well placed on four 
of the best wheels and axles that can be made. Erect a gal- 
lows — two uprights and a cross-beam — at the middle of the 
carriage, suspend a leaden plummet about half the weight 
of the carriage from the cross-beam (just a8 you or I might 
be suspended — just as many a man as good as either has 
been), place the carriage on the smooth top of your longest 
mahogany, hold the carriage with one hand and the plum- 
met stretched horizontally forwards with the other hand, let 
go of both at the same moment, and the carriage will rush 
forwards at great and increasing velocity. 

" In the very earliest stage of this invention a toy boat 
placed on a pond of water, and let go of, rushed across the 
pond at the rate of twenty miles an hour by force of the 
' silent power.' 

" On still water in a bayou of the Yarra, near Melbourne, 
I moved a boat twenty-four feet long, with myself and two 
boys in it, by the force of the silent power — that is to say, 
with nothing whatever projecting from the boat into the 
water — nothing whatever reaching from the boat to the shore 
or the bottom. I know as well as I know my own existence, 
that I can propel the Great Eastern steamship with great and 
increasing velocity by means of my silent power — that is to 
say, one man can propel that ship faster by far than all her 
steam engines can do. There is but one limit to speed by 
means of the silent power, and that is strength of materials. 
I can attain to any speed that is safe. I can do more ; I could 
allow the rate to progress till the pressure of the water would 
collapse the bows of the strongest ship ever built." 

Here is a power that is a power, ready and willing to be 
imported, and trembling lest it shall die and be buried in 
the wilds of Australia. 

We should not have occupied so much space with this 
communication did it not serve to point a useful moral. Our 
correspondent is not the only specimen, though, as Josh 
Billings would say, a " loud " one of his class. 

Evidently a man of more than average ability, we find him 
steadily going down from prosperity to poverty, and by lack 
of persistence in any one field of effort, losing all influence in 
any. His idea of the " Silent Power " is evidently the out- 
growth of a morbid condition of mind, which, perhaps, has 
been from the outset of his career growing upon him, until 
he really thinks he can perform mechanical miracles. 

Ah, these" rolling stones !' How one finds them scattered 
all along the pathway of life, their sides worn with the at- 
trition of the currents that have drifted them ; battered, 
bruised, and broken, and crumbling .at last to dust without 
ever having subserved any important and useful purpose, 
except, perhaps, at brief intervals. Nothing perhaps is more 
pitiable than a life wasted in this way, yet it has its humor- 
ous features too. Let us smile at it when we must, pity it 
when we can, and avoid for ourselves the mistukes which so 
wreck men capable, if their efforts were concentrated, of 
achieving at least fair average success. 



SCIENTIFIC INTELLIGENCE. 



MAGNESIUM AS A REDUCING AGENT. 

Metallic magnesium in the form of powder is a powerful 
reducing agent. A solution of chloride of platinum is in- 
stantly decomposed by it at ordinary temperature, and with 
strong evolution of hydrogen gas, the finest platinum sponge 
separates. Pure gold in powder can also be precipitated 
from the ter-chloride, and even chloride of zinc is decomposed 
and the metal separated by magnesium. This use of mag- 
nesium is destined to become a very important one. 

COLD F.Y COMPRESSED AIR. 

The principle of compressed air to produce cold, applied in 
Kirk's machine, has been adopted by Windhaus in a newly 
constructed apparatus, but the whole thing is declared by 
engineers to be impractical, in as much as the amount of 
heat that can be removed by mechanical means bears a very 
unfavorable proportion to the power applied. 

By theoretical calculation it appears that with a compressed- 
air machine of one-horse power no more than 60 to 70 pounds 
of ice can be produced in ten hours. This makes the ice cost 
too much for practical purposes. 

GREEN GLASS FOR THE DARK ROOM OP PHOTOGRAPHERS. 

Mr. Gaffield, cf Boston, has shown that while chemical rays 
to a slight degree will pass through yellow glass, they are 
perfectly excluded by green and red. This has suggested to 
photographers to substitute green gla>ss for the yellow in the 
developing and fixing room. The yellow light is very trying 
to the eyes, while the green light is very agreeable. 

Carey Lea recommends the green glass, after an experience 
in the preparation of hundreds of plates where it had been 
substituted for the yellow panes. 
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PHOTOGRAPHING SOT-FLAMES. 

Professor Young, of Dartmouth College has succeeded in 
obtaining photographs of protuberances on the sun's limb, 
of which copies were exhibited at the Lyceum of Natural 
History. They were made by attaching a small camera to 
the eye-piece of the telescope, and opening the slit somewhat 
widely, and working through the hydrogen line, Q. If this 
apparatus can be made to work we can obtain pictures with- 
out an eclipse. 

■ i» m ' 

[Our Special Correspondence.] 

LETTERS FROM THE SOUTH. 



Notes in the South — Alabama — Railroads and Mineral Resources 

— The famous Shelby Furnace — North-Western. Georgia. 

Bomb, Ga., S. R. & D. R. R, Sept. 26, 1870. 

I came here via the Selma, Rome, & Dalton R. R., which 
though planned and partially built previous to the war, has 
since 1866 been completed and much improved by Northern 
capital. Among the parties so interested are many prominent 
names in New York. John Tucker, of Philadelphia, is now 
president, while Mr. M. Stanton, one of the superintendents, 
is from Boston. 

The road passes through a fine farming region, and just 
skirts the largest deposits of iron in America, and one of the 
largest coal fields. Alabama may truly be called the Penn- 
sylvania of the South, and, with a liberal policy upon the part 
of her railroad men, her mineral resources will eventually Ite 
a source of great wealth. She has over 4,500 square miles of 
available coal lands — bituminous, cannel, splint, and semi- 
bituminous, very much resembling Cumberland — and her iron 
beds and veins are hundreds of miles in length. One, 14 feet 
wide, is traceable on the surface for over 50 miles. 

Limestone, marble, and excellent sandstone, are equally 
abundant. At Lime-kiln Station, at the junction of S. R. & 
D. R. R., and the new N. & S. R. R., a Northern man has a 
series of excellently constructed kilns, and is making money, 
supplying lime far and near, while his neat residence and 
beautiful farm are the admiration of every passenger. On 
the east of the middle of the State an abundance of fine 
granite is easily quarried. For the good of the State, as yet 
no gold has been found. Some copper, lead, and zinc, are 
said to exist ; but there is no organized working of the mines 
at this time. 

Manganese is also found, and there are traces of some 
other of the metallic minerals. The great mineral resources 
of the State are iron and coal, which, although most common, 
yet contribute most to the wealth of every country. Not 
least either is the immense wealth of her lands and forests. 
Alabama will probably average a higher grade of fertility 
than any other Southern State. 

Previous to the war there were in the State of Alabama ten 
furnaces, which hardly made more than 3,000 tuns of pig iron 
a year, as many of them only ran in winter, the others irreg- 
ularly. During the war these furnaces were increased in 
numbers and capacity. Amid the crash of contending armies 
nearly all were burned. To-day there are five — three new — 
and one of these produces as much iron, probably, as all did 
before the war. There are two more ten-tun furnaces now 
building, and still three more projected. All are now char- 
coal furnaces, but one for coke is talked of. At Brierfield 
there is a rolling-mill, but for some reason it is not very ac- 
tively employed. When I was there they were engaged 
rolling cotton ties. A furnace is also there. Things seemed 
dull, want of capital was alleged as the cause. I was informed 
by others that charcoal was scarce and high, and that to 
work the furnace profitably it must be made fit for coke. 
Coal is near at hand. The other furnaces are : A small one 
near the Mississippi in N. U. Alabama ; two near Round Mt., 
on the Coosa River, owned by Messrs. Noble of Rome, and 
the Shelby Co. Furnace. 

Of this last I propose to speak specially. All on the rail- 
road lines and in towns, wherever I talked of iron or iron 
works, I heard of the Shelby Furnace, which was making 30 
tuns of iron a day, with 90 bushels of charcoal to the tun. 
As many of my readers are aware, this is a yield and a pro- 
portion unprecedented in the history of iron manufacture. 
Hence I determined to see if the statements I heard were true, 
and how it was done. The furnace is located six miles from 
the S. R. & D. R. R., at Columbiana — a branch road runs out 
to it, owned and worked by the Iron Company. The ore used 
is a porous brown hematite, sometimes massive, and chang- 
ing to what is called by the miners needle ore ; frequently 
occurring in hollow balls or hollows occurring in the masses, 
which are filled with a silicious substance resembling fine 
scoria, or pumice stone, or furnace cinder, of first grade. The 
furnace is well located in the side of theoie-bill. It was built 
during the war, burned by Gen. Wilson, and rebuilt about 
two years ago by a New York Company. Previous to the 
war there were two small furnaces there working irregularly. 
During the war a rolling mill was also burned, and is not yet 
rebuilt. The ore-bed is inexhs.ustible, and if it were not, 
there is abundance more in the neighborhood. 

As originally built the furnace was 36 feet high, last spring 
it was run up, by Mr. Bailey, of Poughkeepsie, to 56 feet. It 
is now 36 feet from bottom of hearth to top, and 53 feet to 
charging point ; has 12-feet boshes, and the furnace tapers 
three-eighths of an inch to the foot from the bosh to 6 feet 
of the top. The bosh is 4 feet high ; the hearth 6 feet high ; 
4 feet x 3. j feet at the bottom, and 4 x 4 E.t top. The hearth 
lining at present is of sandstone, and is burned out in about 
six months. Fire-brichs were formerly used, and it is intended 
to go back to them again. 

During the past six months (a week less at date of our 
visit) they have made over 3,800 tuns of iron with an average 
of 98J buE-liels of charcoal to the tun They made on one 



day 31 tuns of iron with 92 bushels to the tun. When I 
visited the furnace they were making 16f tuns with 104J 
bushels to the tun, but the hearth was entirely gone, and they 
were only waiting the superintendent's arrival, to go out of 
blast. The furnace man told me that since increasing the 
hight of the furnace, it carried 875 to 900 pounds of ore on 
the same coal as it did 500 tuns before. From three weeks 
of their workings I extract the following : 

Lime. Ore. Coal burned. Xield. 

58,800 lbs. 611,270 lbs. 16,170 bush. 149 tuns. 

58,320 619,600 16,088 153 

64,000 610,820 17,600 178 

Their best week's work was 184| tuns. Their best day's, 
run was : Lime, 10,080 lbs ; ore, 113,400 ; coal, 2,772 bushels ; 
yield, 71,050 pounds. 

This is the simple truth of the workings of this Shelby 
Company Furnace. Walter Crafts, superintendent, was, I 
regret, absent during my visit. They state their iron as 
costing them $20 per tun. They pay 7J cents per bushel for 
charcoal, $2 per tun for limestone, $1 - 12J for the amount of 
ore used to make a tun of iron. I could not see where the 
$20 came from. Mr. Hazard, the Secretary, who, I may add, 
politely and freely gave me access to all their books, replied : 
" Well, by the time the charcoal is measured up with waste, 
etc., it costs fully 9| cents, then you may safely put the ore 
at $1-50. Then say 100 bushels of coal, $9'50 ; ore, $1'50 ; 
then lime, 50 cents, and you have $11'50 ; put on $2-50 more 
for furnace, men, etc., and you have $14." " But you have 
$6 f more." " Well, sir, this railroad we have to keep up costs 
us about that much on every tun, especially when you include 
salaries and repairs." 

They make three grades of iron, and sell it, delivered at 
Columbiana, at from $35 to $40. Four fifths of their iron, is, 
however, A. No. 1 . I ha ve been thus full in giving details of this 
furnace because of the reputation it has acquired. In my 
opinion the great yield is due to the unusual hight of the 
furnace, and still more, perhaps, to the peculiar tractability of 
the ore. Hot blast is used, and the charcoal is made in ovens 
of capacity of 65 cords, and the yield is about 50 bushels to a 
cord. 

Twenty miles from Rome a furnace is being put up by the 
Etna Iron Company. It is to be an iron stack, 45 feet high, 
with 10-foot boshes, cold blast ; ore, brown hematite. At 
Oxford there was a large furnace during the war, and the ore 
deposit is one of the largest and most remarkable in the 
world. The erection of a furnace of about 10 tuns capacity 
is just being commenced. 

At Cornwall, near Round Mount, there are two furnaces, 
one kept in blast all the time. These are thirty miles north 
of the S. R. & D. R. R., and three miles from navigable water 
on the Coosa. The Coosa Coal Field is within a few miles of 
the Etna Iron Company's works. The furnaces are of the 
same size, 8 foot bosh, 36 feet high, and they make about 60 
tuns a week. They use cold blast, and consume about 175 
bushels of coal to the tun. The ore is the red fossiliferous, 
and as seems strange, their iron is almost entirely free from 
phosphorus. A large deposit of this ore extends along- the 
Coosa for many miles. 

These last furnaces are owned chiefly by Wm. Noble & 
Sons, of Rome, Ga. ; they use the iron in great measure, in 
their rolling-mill and car-wheel works. These I visited. 
They make about 200 car wheels a week, which go all over 
the West and South. Their rolling mill has a capacity of 
about 15 tuns per day, and they were just putting up a com- 
plete set of nail machines. They also forge car axles. Mr. 
Noble, Sr., is an Englishman, who came to Rome a poor man. 
He has not only accumulated a large fortune, but has im- 
mensely benefited that section. 

Rome is eligibly located for manufacturing purposes, just 
at the junction of the Etowah and Oostenaula. These 
streams form the Coosa, which is navigable far down into 
Alabama. Steamboats run regularly on it. Agriculturally 
it is a fine region, and almost any but a strictly tropical crop 
may be raised. The soil is limestone, and all cereals grow 
finely. The people are waking up to new ideas, and had on 
October 10th and 11th one of the best district fairs in the 
South. It is a section where I could recommend a Northern 
man to settle. 

Historically, the place is noted as the great central town of 
the Georgia Cherokees, the home of Ross, and the place 
where Mcintosh was murdered. The scenery a.round the 
town is very fine, the mountain air healthy and invigorating. 
A railroad thence to Decatur, Ala., a.ndone to Chatanooga, are 
expected to add new life to the town. 

Allow me to tender my thanks to Col. Dwmell.of the Rome 
Courier, for many kind attentions during my stay there. 

H. E. C. 



THE VALUE OF THE HOKEY BEE Iff AGRICULTURE. 



Honey and wax have ever been two most useful articles in 
domestic econemy, and, from the earliest times, the honey 
bee has been the companion of man. What an addition to a 
farmer's house is a beehive, nestling among the apple trees 
with its hundreds of busy inhabitants, some settling about 
the door, or flying lightly above the roof, others darting off in 
quest of new supplies of food, and still others returning on 
laboring wings laden down with their " baskets " filled with 
crude pollen. What a scene of industry and system is bee 
life ! This is an every -day picture. But honey and wax are 
not indispensable. The hunting of the sperm whale and the 
discovery of petroleum, have done away with the need of wax, 
and the sugar cane and beets give us sweets in new and more 
convenient forms. What use then, is the bee ? our reader 
will ask. The answer will recur to but a few. The grand 
use in nature of the bee is the securing to the farmer or fruit 



raiser a good crop and the permanence of the best varieties 
of fruit. 

Gardeners have always known that bees fertilize squash, 
melon, and cucumber flowers by conveying the pollen from 
one plant to another, thus insuring not only the complete fer- 
tilization of the seed by the male pollen and thus improving 
the fruit,but actually causing the production of more squashes, 
melons, and cucumbers by causing certain flowers to set that 
otherwise would have dropped to the ground sterile and use- 
less. This has been proved by fertilizing the flowers by hand; 
a very large, indeed an unnaturally abundant crop being thus 
obtained. It has been noticed by a few, though the many 
have not appreciated the fact, that fruit trees are more pro- 
ductive when a swarm of bees is placed among them, for 
when the bees have been removed by disease or other means, 
fruit crop has diminished. 

On this subject I wrote as follows to a correspondent in the 
pages of the American Naturalist, a monthly illustrated mag- 
azine of natural history published by the Peabody Academy 
of Science, at Salem, Mass. 

" In answer to the question by J. J. Gould, Wenham, Mass., 
whether bees are in any way injurious to fruit or lessen the 
quality or quantity, I would reply, that all the evidence given 
by botanists and zoologists, who have specially studied this 
subject, shows that bees improve the quality and tend to in- 
crease the quantity of the fruit. They aid in the fertilization 
of flowers, thus preventing the occurrence of sterile flowers, 
and by more thoroughly fertilizing flowers already perfect, 
render the production of sound and well developed fruit more 
sure. Many botanists think if it were not for bees and other 
insects [such as certain two-winged flies, moths, wasps, etc.], 
many plants would not fruit at all. This whole subject of 
the great office bees and other insects perform in the fertiliza- 
tion of plants has been fully discussed in the May, July, and 
October (1867) numbers of the American Naturalist, and by 
Professor Asa Gray, in the American Agriculturist, beginning 
in May, 1866. " It is alleged that bees do injury in some way 
by extracting the honey from flowers. What is the use in 
nature of honey ? The best observers will tell you that it is 
secreted by the plant for the very purpose of attracting 
bees to the flower, otherwise, it is of no use to the flower or 
fruit." 

This was written before Mr. Samuel Wagner printed an ar- 
ticle on the same subject in his well-kown and useful Ameri- 
can Bee Journal. His testimony so well confirms my state- 
ment, made above, and is so important to fruit raisers, that I 
reproduce it in part. 

" In 1774 Count Anthony, of Torrings, Seefield, in Bavaria, 
President of the Academy of Science, at Munich, striving to 
re-introduce bee culture on his patrimonial estate, found in 
this, generally prevalent prejudice (*. e., that the bee injures 
the fruit by its visits to the flowers) the chief obstacle to suc- 
cess. To overcome it, he labored assiduously to show that 
bees, far from being injurious, were directly beneficial in the 
fructification of blossoms — causing 1he fruit to set, by convey- 
ing the fertilizing pollen from tree to tree and from flower to 
flower. He proved moreover, by official family records, that 
a century earlier, when bees were kept by every tenant on the 
estate, fruit was abundant ; whereas, then, when only seven 
kept bees, and none of these had more than three colonies, 
fruit was scarcer than ever among the tenantry. 

" At the Apiarian General Convention, held at Stuttgard, 
Wirtemburg, in September, 1858, the subject of honey-yield- 
ing crops being under discussion, the celebrated pomologist, 
Professor Lucas, one of the directors of the Hohenhein Insti- 
tute, alluding to the prejudice, went on to say: 'Of more im- 
portance, however, is the improved management of our fruit 
trees. Here the interests of the horticulturist and the bee- 
keeper combine and run parallel. A judicious pruning- of our 
fruit trees will cause them to blossom more freely, and yield 
honey more plentifully. I would urge attention to this on 
those particularly who are both fruit growers and bee-keepers. 
A careful and observant bee-keeper at Potsdam writes to mo 
that his trees yield decidedly larger crops since he has estab- 
lished an apiary in his orchard, and the annual crop is now 
more certain and regular than before, though his trees had 
always received due attention.' 

" Some years ago a wealthy lady in Germany established a 
green house, at considerable cost, and stocked it with a great 
variety of choice native and exotic fruit trees— expecting in 
in due time to have remunerating crops. Time passed, and 
annually there was a superabundance of blossoms, with only 
very little fruit. Various plans were devised and adopted to 
bring the trees to bearing, but without success, till it was 
suggested, that the blossoms needed fertilization, and that, by 
means of bees, the needed work could be effected. A hive of 
busy honey gatherers was introduced next season. ; the reme- 
dy was effectual — there was no longer any difficulty in pro- 
ducing crops there. The bees distributed the po'Ih n, and the 
setting of the fruit followed naturally." 

From these convincing facts wo learn the value of the 
honey bee to agriculture. Blot them out and we must go al- 
most entirely without fruit and vegetables. Besides being a 
source of profit for their honey and wax, tiio bee actually 
brings to our doors loads of fruits and vegotabh.s and other 
products of the farm. — Annals of Bee Culture, 1870. 



Respiratory Surface of .Vfuuiait EiUiirs. 

According to Hopley's " Lectures on the Education of Man," 
the number of air-cells in the human lungs " snioun t to no 
less than six hundred millions." According to Dr. llaies, I.I1/3 
diameter of each of these may be reckoned at the lOOih o! au 
inch; while according to the more recent researches of Pro. 
fessor Weber, the diameters vary between the 7»th and the 
200th of an inch. Now, estimating the internal siu,!';icu of a 
single cell as about equal to that of a hollow globule of equal 
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internal diameter, then, by adopting the measurement of 
Hales, we find that 600 million' such cells would possess col- 
lectively a surface of no less than 145 square yards ; but by 
basing our calculations on the opinions of Webei — opinions, 
remember, which the scientific world receives as facts — we 
arrive at the still more abounding conclusion, that the 
human lungs possess upwards of 166 square yards of respira- 
tory surface, every single point of which is in constant and 
immediate contact with the atmosphere inspired. It will be 
useful, then, to imprint on the memory, that, whether we 
breathe pure or putrid air, the air inspired is ever in imme- 
diate contact with an extent of vital surface ample enough 
for the erection of a large house. 



Tile Hartford Steam Boiler Inspection anil In- 
surance Company, 

The Hartford Steam Boiler Inspection and Insurance Com- 
pany makes the following report of its inspections for the 
month of September, 1870 : 

During the month, 334 visits of inspection have been made 
and 703 boilers examined — 633 externally and 200 internally, 
while 89 have been tested by hydraulic pressure. Number 
of defects in all discovered, 374, of which 45 were regarded 
as dangerous. These defects in detail are as follows : 

Furnaces out of shape, 11 — -1 dangerous; fractures, in all, 
20 — 3 dangerous ; burned plates, 25 — 6 dangerous ; blistered 
plates, 32—4 dangerous ; cases of sediment and deposit, 73 — 
2 dangerous ; cases of external corrosion, 22 — 3 dangerous ; 
cases of incrustation and scale, 42 — 3 dangerous ; cases of 
internal corrosion, 10 — 1 dangerous ; cases of internal groov- 
ing, 4 ; water gages out of older, 26 — 2 dangerous ; blow-out 
apparatus out of order, 4 — 1 dangerous ; safety valves over- 
loaded, 17 — 7 dangerous ; pressure gages of order, 59 — 4 dan- 
gerous ; boilers without gages, 2 ; cases of deficiency of water, 
5—1 dangerous ; broken braces and stays, 24 — 7 dangerous ; 
boilers condemned, 4. 

Among the pressure gages out of order were several in 
very bad condition,varying froto-f-10 to — 20. We have so often 
commented on this difficulty, pointing out the cause and the 
remedy, that there is little more to be said. But we will say, 
whenever for any reason a steam gage is suspected of being 
in bad condition, have it at once compared with a gage known 
to be correct. There are many cases of sediment, deposit, 
incrustation, and scale. If these are not attended to, the 
boiler is liable to be injured from the plates around the fire 
being burned. Every .boiler should have hand holes in 
abundance, and in suitable places. In those of horizontal 
tubular type this is very important. Hand holes should be 
provided at each end, and the boilers should be so set that 
easy access to them may be had. 

Bee Stings. 

The fear of being stung deters many from bee-keeping. 
This is excusable in those whose peculiar physical organiza- 
tion is such that much pain and inflammation result ; but such 
are in the minority. The danger of being stung is not so 
great as is generally supposed. The bees seem to know the 
timid, while those who approach and handle them with 
courage, carelessness, and confidence, can go among them 
without annoyance. It may be an annoyance to the novice 
to be stung, from the pain and swelling, but in a few seasons 
the system will become so accustomed to the poison that but 
slight swelling and no pain will result. The pain is more in 
the imagination than reality, and the sooner the beginner 
becomes so self-possessed as to receive the sting of a bee as 
he would the scratch of a brier, the sooner he will succeed as 
an apiculturalist, for if he is forever in terror of his bees he 
will not give them the attention they need, and will never 
attain the best results. 

No outward application can have any effect in curing the 
sting of a bee, although everybody has some remedy that, 
you will be told, is instantaneous relief. You can not go 
amiss should you apply in every instance the first thing you 
lay your hands on. A list of remedies we have heard of 
would fiil the '• Annals of Bee Culture" and should you try 
them all you would find all of them equally efficient. All 
that can be done when you are stung is to carefully extract 
the sting, which should not be done by taking hold of it with 
the fingers, as the poison sack at the root of the sting woald 
thus be discharged into the wound. 

It is better to remove it with the edge of a knife, or if none 
is convenient then with the finger nail. The swelling may 
be partially prevented or even nearly removed after it takes 
place by rubbing with the hand, being careful to rub in the 
direction of the heart, as by that means the poison may be 
thrown into the circulation and distributed through the sys- 
tem without injury. 



Melting Steel Plates and Other Material. 

The committee appointed by the Secretary of the Treasury, 
recently witnessed the melting in a blast furnace, at the navy 
yard, Washington, of a number of plates and other materials 
captured from counterfeiters, and which had been used by 
them in counterfeiting money and stamps ; also, the plates, 
dies, etc., of the fifty-cent fractional currency note of the 
fourth issue, first series. The committee at the same time 
witnessed the destruction in the same manner of the face and 
back plates, dies, bed, piers, rolls, etc., of the five-dollar notes 
of forty-nine national banks which havefailed or given notice 
of liquidation, which plates were engraved by the Continen- 
tal Bank Note Company. The amount of steel plates, dies, 
tools, etc., melted in the presence of the committee was 
between three and four tuns. 



It is reported that Commissioner Fisher will resign his 
office on the first of next January. At the instance of Secre- 
tary Cox, Col. Fisher gave up a lucrative patent-law practice 
to accept the office of Commissioner of Patents. He has dis- 
charged his duties with marked ability, and has introduced 
many wholesome reforms. We shall regret to hear of his 
final determination to vacate a position which he has so ably 
filled. 



Corrections, — In our notice of emery grinders manufac- 
tured by the Union Stone Company, on exhibition at the 
Fair of the American Institute, published on page 265, cur- 
rent Yo'ume, the Union Stone Company was named as the 
exhibitor. The exhibitor of the goods in question was the 
American Twist Drill Company, whose address is Woon- 
socket, K. I. The name of the inventor of the traction engine 
described on page 246 is James K. Lake, instead of D. J. Lake, 
as there stated. 



The standard of our gold and silver coin is one part alloy, 
and nine parts pure metal. 
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CORRESPONDENTS who expect to receive answer? to their letters must, in 
all cases, sign their names. We have a right to know those who seek in- 
formation from us ; besides, as sometimes happens, we may prefer to ad- 
dress correspondents by mail. 

SPECIAL NOTE.— This column is designed for the general interest and in- 
struction of our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such Inquirio.s, however, 
when paid for as advertisements at $1*00 a line, under the head of *' Busi- 
ness and Personal. 
All reference to back numbers should be by volume and page. 



F. L\_V. <H., of N. J. — Carbolic acid may be obtained by collect- 
ing separately in the distillation those portions of the oil of coal tar which 
boil between 300° and 400° Fan. These portions are then mixed with a 
hot saturated solution of caustic potash, with the addition of a quantity 
ol powdered hydrate of potassa. A copious white crystalline substance 
will immediately separate on addition of the potassa, and the remaining 
liquid is removed by decantation. The white substance is then dissolved 
in water. The solution as it becomes quiet separates into two layers. 
The bottom layer is a solution of carbolate of potassa. This is separated 
from the upper layer, and treated with hydrochlolic acid till the potassa 
is neutralized. The carbolic acid is thus freed from its combination 
with the potassa, and rises to the surface. It is then digested with chlo- 
ride of calcium to remove the water which it contains, and afterwards 
distilled and exposed to a gradually lowering temperature, when it crys- 
tallizes in long colorless needles. This is Laurent's method. There are 
other modes of procedure, but this will probably answer your purpose. 
—The gum used on postage stamps is not poisonous. It is simply gum 
dextrine made from starch. There is nothing added to give the sweet 
taste which properly belongs to the gum itself. 

J. L., of N. Y., has been trying to construct a poultry foun- 
tain, on the ollowing plan, taken from an English work called the 
"Poultry Book." A common flower pot with the hole in the bottom 
tightly corked, has a hole bored from half an inch to an inch from its 
upper edge. It is then filled with water up to the hole thus bored. The 
saucer is then put over the top like a cover, and the whole apparatus in- 
verted. The water then flows out under the edge of the pot, and air 
enters the hole near the edge, until the water rises around the pot in the 
saucer sufficiently to cover the hole. As the admission of air is then 
stopped the water ceases to flow out until either by evaporation or by 
the fowls drinking the water from the saucer the level therein is lowered 
so thatairagain enters the hole. The water is thus gradually fed into 
the saucer as wanted. Our correspondent has tried to make such a foun- 
tain of galvanized iron, and failed. He now inquires whether the princi- 
ple of it is correct. We answer that it is, and that he has either not fol 
followed the directions in the construction, or some leak admits air 
above the level of the water in the saucer. 

J. W. H., of , wants a gas stove, and says he has seen but 

one, which was a very ungainly looking article. There are plenty of 
elegant devices of this kind in market, and if our correspondent will 
take a look through the stove stores of any large city, he will, we think 
find no trouble in suiting himself with a stove which will do minor cook- 
ing very well. There is, however, room for profitable improvement 
in this field. The bakiDg power of most devices of this kind is very 
inferior. 

A. M., of 111.— The gloss produced on shirt bosoms by manu- 
facturers, is ;;obtained through the addition of a small proportion of 
spermaceti or white wax to the starch while boiling. We do not know 
the exact proportions, but a little experiment will soon enable you to fix 

upon them. 

D. D. K., of , — Your question in its present form is en- 
tirely unanswerable. The numbei\of pounds of coal necessary to gen- 
erate a pound pressure in a boiler, depends upon a great many circum- 
stances, and probably no two boilers could be constructed that would be 
uniform in this respect. 

J. D. W., of Mo. — If you wish to increase the velocity of the 
discharge from a force pump over that of the flow through the induction 
pipe, it is necessary to make the sectional area of the discharge pipe, at 
the point of discharge less than that of the induction pipe. 

J. R. L., of La., wishes a recipe for welding cast steel. Hard 

cast-steel, rich in carbon, according to the best authorities, cannot be 
welded to steel, but it may|be to iron. What can our practical steel 
forgers,say on this subject;? 

J. S. R., of Ohio. — To tin iron, first clean the surface by the 
use of acids or other means, so that it is uniformly bright. Then dip in a 
bath of melted tin, upon the surface of which there is kept a quantity of 

melted tallow free from salt. 

J. P. L., of Ohio. — Whalebone of commerce is taken from the 
mouth of the whale, where it exists in layers Ion the inner side of the 
jaw . It splits very easily, and is thus separated into pieces of convenient 
size for handling. 

J. S. P., of N. Y. — The motion of the clock-work regulating 
equatorial telescopes does not vary in any material respect from that of 
the ordinary clock. The pendulum is the regulator, and as the motion of 
the escapement is intermittent, so is the motion of the instrument. 

D. T., of Md. — It is impossible to say what is the matter with 
your engine at this distance, and from the description you give. It needs 
personal examination by an expert. 

R. C. P., of , is in difficulty with his brass castings. They 

will not run solid, but come out honey-combed and porous. Can lany of 
our correspondents give him the cause and the remedy. 

W. H. B., of . — We see no radical defect in the method of 

making balloons, proposed by you, but think you will meet with prac- 
tical difficulties you do not now anticipate. 

G. N. L., of . — The red color of the Aurora Borealis, is a 

phenomenon quite familiar to meteorologists. Its cause has often been 
speculated upon, but never determined. 

J, J. IT., of Md. — A line in our " Business and Personal" col- 
umn, will probably secure you the information you seek. 

A. D, L., of 111., wishes to know how steel watch chains, keys, 

etc., are polished. 



The Charge for Insertion under this head is One Dollar a Line. Lj the Notices 
exceed Four Lines, One Dollar and a Half per Line will be chaaged. 



The paper that meets the eye of manufacturers throughout the 
United States— Boston Bulletin, $4-00 a year. Advertisements 17c. a line. 

Manufacturers and Patentees. — Agencies for the Pacific Coast 
wanted by Nathan Joseph & Co., 619 Washington St., San Francisco, who 
are already acting for several firms in the United States and Europe, to 
whom they can give references. 

Self-testing Steam Gage. The only reliable Steam Gage. Send 
for circular. E. H. Ashcrof t, Boston, Mass. 

' ' 507 Mechanical Movements." — This Book embraces all de- 
partments of mechanics. Each movement finely illustrated and fully de- 
scribed. To mechanics and inventors it is invaluable for references and 
study. Price $1. By mail $1-12. Address Theo. Tusch, 37 Park Row.N.Y 

An Optical Wonder. — The Craig Microscope, which is indorsed 

by scientific men, the press,and the public as an instrument of the highest 
power, simplicity, and cheapness. Price $2*75, prepaid. Send stamp for 
illustrated circular. Address Theo. Tusch, 3? Park Row, New York. 

Jacob Miller, Aurora, Oregon, wants the manufacturers of 

lathes and tools for wood and metal turning to send him priced circulars 

Pemberton, Center & Brighton, Designers, Draftsmen, and En- 
gravers on Wood. First-class engravings of mechanical work a specialty 
Room 16, 178 Broadway, New York. 

Those in want of Telegraph Instruments, Galvanic Batteries, 
Wire, Magnets, etc., send to C. Williams, Jr., 109 Court st., Boston. 

For Sale.— Three thousand(3,000) first-quality Springfield Mus- 
ket Locks. Address H. B.Metcalf& Co., Providence, R. I. Oct. 28, 1870. 

Combined Boring and Mortising Machine — Bores and mortises 
at one operation. In constant use for several years, at our own works. 
Satisfaction guaranteed. Price $150. The Allen works, cor. Jay and Plym- 
outh sts., Brooklyn, N. Y. Send for circulars. 

Peck's patent drop press. For circulars, address the sole man- 
ufacturers, Milo Peck & Co., New Haven, Ct. 

Millstone Dressing Diamond Machine — Simple, effective, du- 
rable. For description of the above see Scientific American, Nov. 27th, 
1869.. Also, Glazier's Diamonds. John Dickinson, 64 Nassau st.,N. Y. 

Low Prices — No Risk — Full Guarantee. — For Price List of 
Genuine Waltham Watches, which can be sent by express to any part ot 
the country, write to Howard & Co., 785 Broadway, New York, stating 
you saw this in the Scientific American. 

Japanese Paper-ware Spittoons, Wash Basins, Bowls,Pails,Milk 
Pans, Slop Jars, Chamber Pails, Trays. Perfectly water-proof. Will not 
break or rust. Send for circulars. Jennings Brothers, 352 Pearl st.,N.Y. 

Agents Wanted to sell the Star Bevel. It is destined to su- 
persede entirely the old style. E. Hallctt & Co., West Meriden, Conn. 

Of Washing Machines, there is nothing to be compared with 

Doty's.— Weekly Tribune. Dec. 15, 1869. 

Belting that is Belting. — Always send for the Best Philadel- 
phia Oak-Tanned, to C. W. Amy, Manufacturer, 301 Cherry st., Phil'a. 

For Fruit-Can Tools, Presses, Dies for all Metals,apply to Mays 
& Bliss, 118, 120, and 122 Plymouth st., Brooklyn, N. Y. Send for circular. 

Practical Treatise on Soluble or Water Glass, just published. 
Price S3 20, mailed free, by L. & J. W. Feuchtwanger, Chemists and Drug 
Importers, 55 Cedar st.. New York. 

Practical and Scientific Books for Mechanics, Manufacturers, 
Chemists, and others. Henry Carey Baird, Industrial Publisher, 405 Wal- 
nut st., Philadelphia. Catalogues by mail, free of postage. 

Lubricating Packing, for spindles and journal-box bearings, 
No oil required. Address The Manhattan Packing Manufact'g Co., 1,360 
Broadway, New York. 

Parties in need ot small Grey Iron Castings please address 
Enterprise Manufacturing Co. , Philadelphia. 

Excelsior Stump Puller & Rock Lifter. T.W.Fay,Camdcn,N.J 

For Sale— One half the interest in McGee's Patent Self-boring 
Faucet. Address T. Nugent, Morristown, N. J. 

Pictures for the Drawing Room. — Prang's " Lake George," 
<* West Point," " ,7oy of Autumn," " Prairie Flowers." Just issued. Sold 
in all Art Stores. " Three Tom Boys." " Bethoven," large and small. 

Building Felt (no tar) for inside & out. C.J. Fay,Camden, N. J. 

Blind Stile Mortising and Boring Machine, tor Car or House 
Blinds, fixed or rolling slats. Martin Buck, Agent, Lebanon, N. H. 

Best Boiler-tube cleaner— A. H. & M, Morse, Franklin, Mass. 

" Your $50 Foot Lathes are worth $75." Good news for all 
At your door. Catalogues Free. N. H.Baldwin, Laconia, N. H. 

The Best Hand Shears and Punches for metal work, as well 
as the latest improved lathes, and other machinists tools, from en- 
tirely new patterns, are manufactured by L. W. Pond, Worcester, Ma??. 
Office 98 Liberty et., New York. 

One 60 -Horse Locomotive Boiler, used 5 mos., $1,300. Ma- 
chinery from two 500-tun propellers, and two Martin boilers very low. 

Win. D. Andrews & Bro.,414 Water st., New York. 

For solid wrought-ixon beams, etc., see advertisement. Address 
Union Iron Mills, Pittsburgh, Pa., for lithograph, etc. 

Keuffel & Esser t 116 Fulton st.,N.Y.,thc best place to get, lat-els^a 
Drawing Materials, Swiss Instruments, and Kubber Triangles and firm™?. 

Glynn's Anti-Incrustator ior Steam Bolter — 'fne unly roiiabie 
preventive. No foami.ug.and does not attach metalq at' boiler, Linerel 
terms to Agents. C. D. Fredricks.387 Broadway, New York. 

Cold Rolled — Sbafxing.piston rods,pump rods.Ooilma pat.double 
compression couplings,raannfactnred by Jones &LaujrhIins,I*itt«>>ure'lxJ , a. 

For mining, wrecking, pumping, drainage, and irrigating 
machinery, see advertisement of Andrews' Patents in another column. 

Incrustations prevented by Winans' Boiler Powder (11 Wall 
st. New York,) 15 years in use. Beware of frauds. 

To ascertain where there will be a demand for new machinery 
or manufacturers' supplies read Boston Commercial Bulletin's manufac- 
turing news of the United States Terms $4-00 a rear. 



City Subscribers. — The Scientific American will be 
delivered in every part of the city at $3 - 50 a year. Single copies for sale 
at all the News Stands luthiti city, Brooklyn, Jersey City, and Williams 
burgh, and by moRt of the News Dealers in the United S bates. 



Inventions Examined at the Patent Office.— Inventors can have a 
careful search made at the Patent Office into the novelty of their lnvcn 
tions, and receive a report in writing as to the probable success of the 
application. Send sketch and description by mail, inclosing fee©! $5 
Address MUNN & CO. 37 Park Kow New York 
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After Giving Boty's Clothes Washer 

And the Universal Wringer a fair trial, we are prepared to say that they 
are truly indispensable in any family.— Indianapolis (lnd.) Housewife. 



Nearly Every Advertiser 

Who makes Advertising pay, contracts through a responsible Agency. 
Experience having taught them to avail themselves of the services of those 
who have made the business a study. The Agency of Geo. P. Rowell & Co., 
No. 40 Park Row, New York, is the most competent in the country, and 
many of the largest advertisers make all their contracts through them. 



Ur,dt,r Utw h'.ading we shall publish weekly notes of some oj the mere vtom 
inenl hor-i?. and foreign, patents. 



Medical Compound.— J, D. Love, Oregon City, Oregon.— The object of 
hisi nvention is -to provide a remedy for rheumatism and all kindred dis- 
eases. 

Spking Bed Bottom.— Philip Stovall, Newman, Georgia.— This invention 
relates to a new and useful 'improvement in spring bed bottoms whereby 
they are made cheaper, more elastic, and more durable than they have 
hitherto been. 

Writing Case or Desk: .—Ernest Scheel, New York city.— This invention 
relates to a new writing case which is provided with a flexible slat cover 
that is moved into the case for opening the same. The invention consists 
i connecting the said cover with a drawer in such manner that by open- 
ing the said drawer the cover will be concealed. 

Skate.— Cory don Wheat, Geneva, N. Y.— This invention relates to a new 

manner of constructing the runner of a skate, securing the bearings to the' 
same and the straps to the latter. 

Knife.— Petsr Houseman and C. C. Campbell, Rural Retreat, Va.— This 

invention has for its object to provide knives for cutting tobacco and 
other purposes, with broad thumb-rests for protecting the thumbs and pre- 
venting their being worke* sore on the backs of the knives. 

Lamp Wick Tag.— P. J. Skinner, Oswego, N. Y.— The object of this inven- 
tion is to provide convenient means for introducing the wicks of lamps 
into the wick tubes, and it consists in attaching a tag formed of pasteboard 
or paper or some equivalent substance to one end of the wick, so that the 
same shall be more rigid than the wick,' and be readily introduced into the 
tube. 

Mosqui'L'O Bak.— Tiieoplnle Masac.Good Hope Plantation, Parish, of St. 
Charles, La.— This invention relates to a new bedstead attachment for sup- 
porting mosquito nets. The object of the invention is to do away with the 
cumbersome posts, fixtures, and bedskies which are at present required 
for supporting mosquito nets, and which are all great impediments in 
moving, and crowd the bedroom beyond measure. 

Steam Engine.— Philip Estes, Leavenworth, Kansas.— This invention re- 
ates to a new and useful improvement in steam engines, whereby tbey are 
endered more elective, useful, and economical than they have hitherto 
been, and the invention consists in constructing and arranging the valves 
and their seats in such a manner that the exhaust ports remain open dur- 
ing; the entire stroke of the piston, while the valves are balanced and con- 
sequently made to work without friction. 

Cider Mill.— J. K. P. Smith, Jefferaonville, lnd.— This invention relates 
to a new an* useful improvement in mills for grinding apples in the process 
of making cider, which mill may be used for crushing or grinding other 
fruits or substances preparatory to expressing tils juica therefrom. 

Asphalt Pavement.— A. C. Campbell, New York city.— This invention 
relates to a new and improved mode of mixing asphaltum or any asphaltic 
preparation with mineral matter or with rocks crashed or pulverized, or 
with any pulverulent earth, as clay ,marl, etc., with the object of bringing 
about a more thorough union of the materials, and thereby forming a more 
nuiuible product for paving streets, sidewalks, etc., and for flooring and 
other purposes. 

Hay and Cotton 1 Press.— J. H. Johnson, Griflio, Ga.— This invention 
consists in attaching the platen to a rack which is elevated and depressed 
by a pinion secured to a shaft that is operated by a ratchet wheel and 
pawl; also in the iisa of a pendulum-lever in connection with the afore- 
named device ; also in a brake and lever of peculiar construction attached 
to the press, and arranged in such a manner that they can be operated by 
the foot, so as to hold the ratchet wheel, and thereby the shaft to which it 
is attached, while the pawl, levers, etc., are being removed to permit the 
rackand placen to be raised from the bale of cotton or hay. 

Putting Up Soap.— W. F. George,Ncw York city.— This invention has for 
its object to so put up soap into cakes or balls that it can be entirely used 
up, and consists in placing a piece of wood in each cake. 

Gate.— 0. D. Reed, Polo, 111. —This invention relates to a new farmers' 
gate, which is pivoted to swing vertically, and connected with weighted 
levers, whereby it can be raised and lowered at will. 

Corn Planter.— G. B. Vaughan, Marshall, Mo.— This invention relates to 

new corn planter, which is so constructed as to operate automatically, 
depositing the seed and marking the hills at the proper distances apart. 

Kailway Gate.— Edwin Woodbury, Sharon, Pa.— This invention has for 
its object to furnish an improved railway gate, simple in construction and 
effective in operation, opening and closing automatically upon the passage 
of the trains. 

Tongue Brace and Balance for Wagons and Other Vehicles.— A. J 
Mapes, Independence, Mo.— The object of this invention is to provide a 
brace or support for the poles or tongues of wagons, carriages, buggies. 
Ieighs, and other vehicles, so as to hold the same in the required horizontal 
position, and remove their absolute weight from the animals holding them 
suspended. 

Cak Coupling.— -G-.W. Irish, Memphis, N.Y.— This invention has forits 
object to furnish a simple, convenient, and reliable car coupling, which 
shall be so constructed and arranged as to couple the cars automatically 
when they are run Together, and which shall not be liable to become un 
coupled accidentally. 

Carpet Beater.— w. II. Hankinson, New York city.— This invention re- 
lates to a new machine for beating and cleaning carpets and other fabrics 
and consists in a new mechanism for operating the elastic wire beaters or 
whips,and more particularly in a new arrangement of double-acting springs 
by which the strokes of the beaters are made elastic and properly yielding. 
The carpet is thereby prevented from injury during the beating process. 

Combined Steam and Gas Engine— J. A. H. Ellis, Springfield, Vt.— The 
chief object of this invention is to utilize the heat of the exhaust steam and 
that of the escaping products of combustion in a steam boiler, or either, for 
vaporizing gasoline, or other hydrocarbon or volatile liquid so that the va- 
por thus produced may be employed for operating an engine, or otherwise 
generating power. 

Ore Pulverizer.— P. C. Morse, Buckskin Col. Ter.— This Invention 

relates to a new construction of machinery for pulverizing metalliferous 
ores, and for scouring and burnishing the metals which pass through it for 
amalgamation. The invention consists in making the lower of each pair of 
stones or pulverizers conical, and the lower surface of the upper rotary 
grinder concave, to fit the lower cone. The requisite outward feed is there 
by obtained. 

Shirts.— W. H. Carroll, Columbus, Miss.— This invention relates to im_ 
provements in shirts, and consists in the application to the front and top- 
around the neck, or partly around it, of ribbed elastic knit goods, which, 
without having the slit or opening at the top, commonly employed for 
opening, to let the head through, in putting the shirt on and off, will yield 
or stretch for the purpose, thereby avoiding the necessity for having the 

aid slits or openings, which are objectionable in point of healthf ulness and 

he labor of buttoning and repairs. 



Combined Gang Plow, Planter, Guano Distributer, Cultivator ( 108,577 
and Chopper.— A. G. W. Foster, Franklin, Ga— This invention has for its / Ohio 
object to furnish an improved machine for preparing the ground, putting 
in the crop, and cultivating it, and which shall at the same time be gi m Pl e 
in construction, effective in operation, and easily and conveniently ad- 
justed for its various uses. 

Cotton Seed Planter.— A. C. Smith, Roaring Falls, Tenn.— This inven- 
tion has for its object to furnish an improved machine for planting cotton 
seed, corn, peas, and other seeds conveniently and accurately, and which 
shall at the same time be simple in construe tion.jand easily and conveniently 
operated. 

Tubular Bridges.— George H. White, New York city.— This invention 
relates to a new and useful improvement in the mode of construction of 
tubular bridges, whereby the material employed is so distributed and ar- 
ranged that the maximum of strength is secured to any given weight of 
metal or wood. 

Skate Fastening.— Bernard Gallagher, St. John, New Brunswick.— 
This invention relates to a new and improved method of fastening skates 
to the foot, and consists in an arrangement of clamps, and an adjustable 
jaw and connecting bar, operated by means ot a lever, whereby the skate 
is fastened to the sole and heel of the boot in the most secure manner. 



-Grain Separator. — John G. Evans, Orrville 



Steam Generator.— Truckson S. La France, Elmira, N. Y.— This'inven. 
tion has for its object to furnish an extended heating surface and perfect 
circulation in steam boilers. 

Tar Cement.— Henry M. Westman, East Boston, ;Ma?8.- The nature ot 

this invention consists In mixing ingredients for forming a cement for coat- 
ing wood, metal, and other substances, for protecting such substances from 
injury from the effects of the weather, water, insects, worms, etc. 

Piston Packing.— Lawrence Turner, New Orleans, La.— This invention 
relates to a new packing for the pistons of steam cylinders, and has for its 
object to facilitate the adjustment of the rings, and prevent the straining 
ol" parts by the greater or less inclination of the machinery. The inven- 
tion is chiefly' applicable to marine engines, in which the rolling of the 
ships frequently produces a straining of the machinery and leakage in the 
piston. 

Dumping Car.— William Riley, Jr., Terra Haute, lnd.— This invention re- 
lates to a new and useful improvement in cars for dumping coal, wood, 
or other substances or materials, "whereby much time and labor is saved. 

Hat Pouncing Machine.— James B. Brown, Danbury, Ct.— This inven- 
tion relates to improvements in hat-pouncing machines, and consists in a 
novel and simple arrangement with two vertical mandrels, and the forms 
thereon, for holding aud revolving'the hat bodies, of a driving and shifting 
gear, by which the time] lost in^shifting £from one to the other may be 
greatly economized. 

Pump Siphon.— T. J. Trapp, Williamsport, Pa.— This invention consists 
of a pump and siphon combined, and has for its object to enable an opera- 
tor, by working the pump for a few strokes, to start a flow of liquid in the 
siphon, after which the pump mechanism is removed from its barrel, and 
the liquid continues to run through the siphon without intermission until 
it is exhausted, or the siphon removed. 

Awning.— Louis G. Sert and Christian L. Schurr, Baltimore, Md.— This in- 
vention relates to that class of devices in which" lazy tongs " are employed 
to raise and lower an awning, and it consists , first, in lazy tongs, placed 
at an inclination in order that, after having been drawn together, they may , 
when released from restraint, extend themselves by their own gravity, 
and thus lower the awning; second, in an arrangement of devices 
whereby the awning, after having been lowered, may be raised by winding 
a stud with a key, and after having been raised may be lowered by releas- 
ing a pawl from a ratchet. 

©ffirfal wm of Patent*, 

Issued by the United States Patent Offiiin 

FOB THE WEEK ENDING Oct. 25, 1870. 

Reported Officially fw the Scientific American. 



SCHEDULE OF PATENT OFFICE FEES. 
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On each Trade-mark $25 

On filing each application ioraPatent (seventeen ye&rsj... ,;iir> 

Oq issuing each original Patent.... %i\) 
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ing MUNN & CO., 

Patent Solicitors, No. 37 Park. How, New York. 



108,551.— Horse Hay Fork.— Charles N. Baldwin, Wilming- 
ton, Conn. 

108,552. — Boring Machine. — Charles N. Baldwin, Wilming- 
ton, Conn. 

108,553. — Metallic Fish Nets, etc — Wm. Beck, New York 
city. Antedated Oct. 1J, 1870. 

108,554.— Steam Pump.— G. F. Blake, Boston, Mass. Ante- 
dated Oct. 30, 1870. 

108,555. — Compass for Mining. — Johan Blomgren, New York 
city. 

108,556. — Flask for Casting Stamp Shoes for Crushing 

Mills.— Henry Bolthoff, Central City, Colorado Territory. 
108.557. — Window Blind. — J. P. Boyd (assignor to himself 
and A. H. Miller), La Porte, lnd. 

108,558. — Apparatus for Deodorizing and Improving Al- 
coholic and Vinous Liquors.— Leverett Bradley, Jersey City, N. J. 
108,559. — Horse Collar Fastenings. — August Bratnober, 

Webster county, Iowa. 

108,560. — Melodeon. — Thomas Brett, Geneva, Ohio. 

108,561. — Permutation Lock. — Edward W. Brettell, Eliza- 
beth, N.J. 

108,562. — Hat-pouncing Machine. — J. B. Browri, Danbury, 

Conn. 
108,563. — Qil-cloth Printing Machinery. — Alexander For- 
dyce Buchanan, East Newark, N. J. 

108,564. — Link for Endless Chain Horse-power. — G. E. 

Burt, Harvard, Mass. 
108,565.— Snow Plow.— A. M. Butts, Waterbury, Conn. 
108,566. — Asphalt Pavement. — Alonzo C. Campbell, New 

York city. 
108,567.— Shirt.— W. H. Carroll, Columbus, Miss. 
108,568. — Faucet. — Wm. F. Class and L. W. Sapp, Cleveland, 

Ohio. 

108,569.— Work Holder.— Nicholas Clute, Schenectady ,N.Y., 

and O. W. Marshall, Hartford, Conn. 
108,570. — Stamp Battery. — Geo. D. Crocker, Virginia City, 

Nevada. 

108,571. — Manufacture of White Lead. — C. W. Dwelle, 

St. Louis, Mo. 

108.57a. — Device for Operating Skylight. — Wm. Dyatt, 

New ¥ ork city. 
108,573. — Pencil Holder. — C. A. Eaton (assignor to himself 
and G. F. Bolles), Minneapolis, Minn. 

108,574. — Combined Steam and Gas Engine. — J. A. II. Ellis, 

Springfield, Vt. 
108,575.— Clothes Dryer.— John Emmert, Dunleith, 111. 
108,576.— Steam Engine. — Philip Estes, Leavenworth, 

Kansas. 



108.578. — Jewelry Pin. — Israel Faijeon, New York city, and 
W. II. Horton, Jersey City, N. J. 

108.579. — Gas Burner. — C. S. Ford (assignor to Chas.Young), 
Philadelphia, Pa. 

108,580. — Cotton Planter. — Abraam G. W. Foster, Frank- 
lin, Ga. 

108,581. — Skate Fastening. — Bernard Gallagher, St. John , 
New Brunswick. 

108,582. — Wood Pavement. — Carol Gaytes, Chicago. III. 

108,583. — Gas Heater. — Richard George, Kilburn, England 

108,584.— Putting Up Soap. — W. F. George, New York citv. 
Antedated Oct. 8, 1870. 

108,585. — Preventing the Deviation of Ship's Compass. — 

J. W. Girdlestone, 37 Norfolk St., Strand, I'ngland. 
108,586.— Plane.— W. B. Glover, Boston, Mass. 
108,587.— Game.— D. F. Hale, Chicopee, Mass. 
108,588. — Fastening Artificial Teeth to Metallic Plate. 

—II. B. Hale, Roeki'ord, 111, Antedated Oct. 21, 1870. 
108,589. — Carpet Bljater. — William H. Hankinson, New 

York city. 
103,590. — Extension Hat Back. — Nathan Hayden, Chicago, 

111. Antedated Oct. 11, 1870. 
108,591. — Potato Planter. — Theodore Herbert,Philadelphia, 

Pa. 
108,592. — Flower Casket. — John M. Hees, Philadelphia, 

Pa. 
108,593.— Wind Wheel.— J. O. Heyworth and H. E. Fessel , 

Chicago, 111. Antedated Oct. 8, 1870. 

108,594. — Machine for Securing Heads to Metallic Kegs 

— Wm. Hill, Pottsville. Pa. 
108,595.— Thread Spool.— I. L. Hoard, Bristol, R. I. 
108,596. — Pocket Cutlery. — D. R. Hundley .Mountain Home 

Ala. 
108,597.— Rein Holder.— Davis Hurd, Lockport, N. Y. 
108.598.— Cab Coupling.— G. W. Irish, Memphis, N. Y. 
108,599. — Hay and Cotton Press. — J. H. Johnson, Griffin 

Ga. 
108,600. — Cotton Bale Tie. — E. P. Jones, Sun Flower county 

Miss. 

108,601. — Knife Holder and Guider for Heel-cutting 

Machine.— Samuel Keen, East Bridgewater.Mass. Antedated October 
15,1870. 
108,602. — Galvanic Battery. — Jerome Kidder, New York 
city. 

108,603.— Medical Compound for Fowls. — J. I-I. Kipp, Mil- 

lerstown, Pa. 

108,604. — Steam Generator. — Truckson S. La France, Elmi- 
ra, N. Y. 

108,605. — Machine for Cutting Heels of Boots and Shoes. 

— R. C. Lambart, South Abington, assignor to David Whittemore, North 
Bridgewater, Mass. 

108,606. — Method of Cooling Beer Worts, etc. — 0. P 

Lewis, Cincinnati, Ohio. 
108,607.— Wagon Axle.— William A. Lewis, Joilet, HI. 
108,608.— Wagon Axle.— W. A. Lewis, Joliet, 111. 
108,609.— Wagon Axle.— W. A. Lewis, Joliet, 111. 
108,610. — Tongue Brace and Balance for Wagons. — A. J 

Mapes, Independence, Mo. 
108,611.— Mosquito Bah. — Theophile Masac, Good Hope 

Plantation, La. 
108,612. — Hub for Carriage. — James A. Maynard, Newton- 

ville. Mass. 
108,613.— Nut Lock.— II. W. McAuley, Sterling. Wis. 
108,614. — Cart Saddle. — William B. McClure, Alexandria, 

Va. 
108,615. — Copying Ink for Printing. — Charles Mcllvaine 

Philadelphia, Pa. 

108,61(3.— Dryer.— C. A. Moffatt. Indianapolis, lnd. 

108,617. — Ore Pulverizer.— F. C. Morse, Buckskin, Color- 
ado Territory. 

108.018. — Low-watek Indicator. — A. F. W. Neynaber, 
Philadelphia, Pa. Antedated Oct. 20, 1870. 

108,619. — Canceling Stamp. — George G. Noyes, Worcester, 

Moss. 

108,620. — Clothes Wringer. — Abiel O'Dell, Napanee, Can- 
ada. 

108,621.— Chain Link and Bar.— D. A. Pelonbet, Hudson 
Citv, N.J.. assignor to Warren Spadone & Co., New York city. 

108,622.— Bed and Bed Bottom.— J. W. C Peters and W.A. 
Le, Row, Chicago, 111. 

108,623.— Paper File.— S. E. Pettee and C. A. Wolle, Beth- 
lehem, Pa. 

108,624.— Machine for Driving Nails. — Samuel W. Phelps, 
Sandusky. Ohio. 

108,625.— Map Stand.— William F. Phelps, Winona, Minn. 
Antedated Oct. 13, 1870. 

108,626.— Paddle Wheel.— John W. 
Antedated Oct. 11, 1870. 

108,027. — Removing Soluble Salts 

Stone.— E. L. Ransome, Greenwich. England. 
108,628.— Gate.— C. D. Reed, Polo, 111. 
108,629.— Cigar Machine. — John O. Reilloy, Baltimore, Md., 

pssignor to himself, Wm. W. Perkins, and C. C. 'Chaffee. Antedated 
October 15. 1870. 

108,630. — Inking Apparatus for Color Printing. — Israel 

l. G. Kice, Cambridge, Mass. 
108,031. — Churn. — J. C. Richardson, Prairie Du Chien, and 

Lemuel Taylor. Jordan, Wis. Antedated Sept. 30, 1870. 
108,032.— Dumping Car.— William Riley, Jr., Terro Haute 

lnd. 
108,033.— Electro-Magnetic Railroad Signal —William 

Robinson, Brooklyn, N. Y. 
108,634.— Tire Machine.— Samuel Roe. Jr., Booneville, 

Mo. 

108,635. — Writing Desk. — Ernest Scheel, New York city. 
108,636. — Spring. — John M. Schmidt, New Albany, lnd. 
108,637. — Automatic Fan.— John Schnell and Peter Schmitt 

Waterloo. 1 11. 

108,638. — Rein Holder. — F. B. Scott, Lancaster, N. Y, as- 
signor to himself and C. S. S. Lennox, Townsend, Mass. 

108,639. — Awning. — L. G. Sert and C. L. Schurr, Baltimore, 
Md. 

108,640.— Calipers.— W. A. Sharpe, Syracuse, N. Y. 

108.641. — Plates and Bars for Constuction of Plow's, 
Cultivator Teeth, etc.— W. H. Singer, Pittsburgh, Pa. 

108,642. — Sash Holder. — Emerson D. Slater, Greenville, 
N. Y. 

108,643. — Cotton-seed Planter. — A. C. Smith, Roaring 
Falls, Tenn. 

108,644. — Land Marker for Corn Planting. — A. C. Smith, 

Joyner's Depot, N. C. 
108,645.— Cider Mill.— J. K. P. Smith "(assignor to himself 

andL- S. Sliuler), Jeffersonville, lnd. 
108.646.— Washing Machine.— S. M. Smith, Canal Dover , 

Ohio. 
108,647.— Molding Pipe.— William Smith, Pittsburgh, Pa. 
108.648. — Machine for Shaving the Heads of Screw 

Blanks.— James F. Starrett, New York city. Antedated October 15 
1870. 
108,649.— Carriage Spring. — Sidney Steward, Trenton 

N. J. 

108,650. — Spring Bed Bottom. — Philip Stovall, Newman 

Ga. 
108,651.— Qarpet Cleaner.— Robert Terry, and F. W. Haf- 

kemeyer, Chicago, 111. 
108,652. — Pump Siphon. — Thomas J. Trapp, Williamsport, 

Pa. 
108,653. — Piston Packing. — Lawrence Turner, New Orleans, 

La. 
108,654. — Scale Beam. — J. H. Usher (assignor to "The Buf 

falo and Niagara Scale Works Company"), Buffalo, N. Y. 

1C8.655. — Machine for Assorting Potatoes. — Benjamin 

D. Vanderveer, David A. Vanderveer, and Tunis Denise, Freehold, 
N. J. 
108,656. — Corn Planter. — George B. Vaughan, Marshall, 

Mo. 

108,657. — Press for Removing Liquid Matter from 

Various Substances.— Jason Waters, West Sutton, Mass. 

108,658. — Hydraulic Mining Apparatus. — Thos. Watson, 

Nevada City, Cal. 
108,659. — Preserving Wood. — Ezra Webb, New York city 
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108,660.— Die for Molding Buttons.— Wm. M. Welling, 

New York city. 

108,661.— Cement fob Coating and Protecting Wood — 

H. M. Westman, East Boston, Mass. 
108,662.— Skate.— Corydon Wheat, Geneva, S. X. 
103,663.— Tubular Bridge.— George H. White, New York 

108,064. — Utilizing Sewage.— George W. Wigner, London, 

1.08.66')!— Saw Mill. — William M. Wilkin, Kalamazoo, 

108 606.— Hoofing Cement.— Jas. T. Wilkinson, Lockport, 

N Y. Antedate* Oct. 8, 1870. 
108,067.— Lamp Burner.— Lamuel R. Wilmot, Bridgeport, 

Conn. „ r ,. „ T . t^ , 

108,668.— Bark-shaving Machine.— Martin Winger, Ephra- 

til Pa 

108,669.— Manufacture of Quercitron Bark.— Martin 

Winner, Ephrata, Pa. 

108,670. Railway Gate. — Edwin Woodbury, Sharon, Fa. 

1081(571.— Plow Handle.— W. E. Wyche, Brookville, N. C. 

Antedate* Oct. 7, 1870. ct.h 

108,072.— Planting and Fertilizing Machine.— S.L.Allen, 

Cinnaminson, N. J. 
108 673.— LUBRICATING DEVICE FOR BOLT-THREADING MA- 

c'hikfs.— William Armstrong, Kent, Ohio, assignor to himself an* 

Ezra Miller, New York city. 
108,674. — Wringing Machine. — E. G. W. Bartlett, Provi- 

*ence, R. I. 
108 675. — Machine for Felling Trees. — H. J. Beard, JNew 

Sharon, Me., assignor to himself an* James Hawes, Jr. 
108,676. Paper Cuff. — S. A. Bemis, A. E. Forth, and J. W. 

Goodrich, Springfield, Mass. 

108,677. Machine for Heeling Boots and (mioes. — H. H. 

Bigelow, Worcester. Mass. 

108,678. — Machine for Finishing Heels on Boots and 

Shoes.— H. H. Bigelow, Worcester, Mass. 
108,079. Detachably-Tipped Whip. — Pardon Boyden, 

Amsterdam, N. Y. 
108,680. — Reeling Machine. — John Briggs, Higganum, 

Conn. 
108,681. — Fan. — Otto Brueck, New York city. 
108 682. — Piston. — I. D. Buck, Conshohocken, Pa. 
10S 683. — Bracelet. — Henry Carlisle, Jr., Philadelphia, Pa. 

108/>84. Horse Shoe. — J. K. Christopher, Dayton, Ohio. 

108685. — Coupling Attachment for Piano. — John Clark 

(assignor to himself an* Alfro* A*amsou), Phila*elphia,Pa. 

108 686. — Cutting Apparatus for Harvesters. — T. J. 

Clark an* G. M. Clark, Higganum, Conn. 
] 08 087. — Machine for Skiving Leather. — J. P. Crooks, 
Honkinton, assignor to G. E. Franklin (assignor to Leonar* Morris), 
Nafick.Mass. 

108,088. — Self-Acting Mules for Spinning.— John Cum- 
nock, Salmon Falls, N. H. 

108,689. — Washing Machine. — Ezra Davis, Keokuk, Iowa. 

108,090. HARUOW. — James Dawson, Greenwood, 111. 

108^091. — Cooking Range. — R. E. Deane, New York city. 

108'o92. — Rotary Disintegrator.— Henry Ducsh, Balti- 
more, M*. 

108,093. Concrete for Pavement, etc. — G. H. S. Duffus, 

Baltimore, M*., assignor to himself an* H. J. Davison, New York city. 
108.694. — Hollow Wick Lamp-Burner. — J. W. Emerson, 

Military, Mass. 
108,695.— Retort Furnace. — A. F. Du Faur, Newark, N. J., 

assignor to himself an* 'Edward Balbach, Jr. 
108,096. — Pavement. — L. S. Filbert, Philadelphia, Pa. 

108,097. — Wood Pavement. — L. T. Follansbee (assignor to 

himself and G.W. Linville), Washington, D. C. 
108,098. — Railway Car Coupler and Buffer. — P. G. Gar 

diner, New York city. 

108 099. Plow. — M. L. Gibbs, Canton, Ohio. 

108^700. — Wooden Box. — William Gilbert, Catskill, N. Y., 
aasignor to N. K. Fairbank, Chicago, 111. 

108,701. Evaporating Apparatds. — S. D. Gilson, Syra- 

cuse N. Y" i 
108,702. — Railroad Car Heater. — Pierre Grandjean, Paris, 

108,703.— Sectional Steam Generater. — John Griffith and 

G. W. Wundram, New York city. 
108,704. — Balance Slide Valve. — T. J. Hamer and Martin 

Walls, Sunbury, Pa. 

108,705. Pump. — George Hibberd, Wheeling, West Va. 

108,706. — Square Sail for .Fore-and-Aft Vessel.— A. A. 

Holling.Fultneyvillc, N. Y. 
108,707. — Cooling Buildings. — Theodore Krausch, New 

York city. 
108,708.— Doos and Alarm Bell. — G. O. Lackey, Akron 

Ohio. 

108,709. — Drawing and Twisting Head for Spinning 

MMHIM.-S. W. Lawrence, Philo Walden, an* J. W. Huntoon, West 

Eaton, N. Y. 
108,710. — Steam Atomizer. — I. P. Leete, Philadelphia, Pa. 
108,711. — Vapor Burner. — Daniel Leonard, Chicago, 111. 
108.712. — Combined Stalk and Weed Cutter and Land 

Roi.i.Er..— William Leslie, Fort Ma*ison, Iowa. Antedate* October 15, 

1870. 

108,713.— Apparatus for Preparing Lakes and Colors. 

-John Lucas, Philadelphia, Pa. 
108,714. — Stop Valve. — H. G. Ludlow, Troy, and Jabez 
Stone, Waterfor*, N. Y., assignors to H. G. Lu*low. 

108,715. Machine for Sizing and Felting Hat Bodies. 

G A Man*eville (assignor to himself an* A. C. Wheacon), Newark, 

JS".J. 
108,716. — Harvester. — W. T. Miller, New Geneva, Pa. 
108'717. — Corn Coverer. — I. N.Monroe, Bridgeport, 111. 
108J718. — Steam Engine. — James Montgomery, New York 

city. 

108,719. — Peg Box for Pegging Machine. — A. W. Moore, 

East Brimfield, Mass. 
108,720. — Carriage Clip. — F. B. Morse (assignor to himself 
an* II. D. Smith & Co.), Plantsville, Conn. 

108 721. — Machine for Cutting and Smoothing the 

Eni>s of Pencils .— T. M. Mulleran* H. C. Benson (assignors to Joseph 
Eeckendorfer) , New York city. 

108,722. — Material for Journals and Bearings. — E. D. 

Murfev (assignor to the Manhattan Packing Manufacturing Company), 
New York city. 

108,723. — Earth Excavator.— J. W. Myers, Lyons, Iowa. 
108,724.— Gang Plow. — William Newlin, Attica, Ind. 
108,725. — Rosette for Bridle. — James O'Brien, Cedar Rap- 
ids, Iowa. 
108,728. — Flue Cleaner for Cooking Stoves. — H. L. 

Palmer, Stillwater, N. Y. 
108,727. — Draft Equalizer. — W. M. Perkins and T.F.Van- 

degil't, La Fontain, In*. 
108,728. — Portable Privy. — W. H. Pulver, Schuylersville, 

N. Y. 
108,729. — Bedstead. — H. B. Ramsey, Rockville, Ind. 
108/?30. — Plow. — G. W. Ream, Canton, Ohio. 
108,731. — Machine for Bundling Wood. — John Rush- 
worth, New York city. 
108,732. — Refining Sugar by Steam. — Francis Schleifer, 

San Francisco, Cal. 
108,733.— Hot Air Furnace.— S. B. Sexton and G. W. 

Beard, Baltimore, Md. 
108,734. — Curtain Fixture. — W. E. Scranton, New Haven, 

Conn. 
108,735. — Machine for Making Staples. — James C. Stead, 

Jersey City,' N. J. 
108,736. — Cooking Range. — David Stuart and Lewis Bridge 

(assignors to Stuar^, Peterson & Co.) Philadelphia, Pa. 
108.837. — Needle. — Hannah G. Suplee, San Francisco, Cal. 

Ante*ated October 15, 1870. 
108,738.— Wrench.— G. C. Taff, Worcester, Mags. 
108,739. — Harness Hook. — Wm. H. Taylor, Baldwinsville, 

n. y. 
108,740.— Handle op Table Knife.— J. A, White, Phila. 

delphia, Pa. 

108,741.— Horse-Hoe.— J. T. Whitlock, Briiport, Vt., admin- 
istrator of Cyrus Whitlock, *eceasecl. 

108,742.— Machine for Making Umbrella Connections. 

~E *win Wight, Philadelphia, Pa. 



108.743. — Electro-Magnet Alarm-Gong. — Chas. Williams, 

Jr.. Somerville, an* Jerome Ke**ing, Charlestown, Mass. 
108,744. — Horse Hay Rake. — James E. Wisner, Friendship, 

N. Y. 

108,745. — Spring for Vehicles. — H. E. Wolcott (assignor 
to himself an* R. B. Wheeler), Elbri*ge, an* E. B. Hoyt, Skaneateles, 

108,746.— Paper File. — William L. Woods, Washington, 

D. C, 

108,747. — Wrench. — E. J. Worcester, Worcester, Mass. 
108,748. — Siiingling-Bracket'. — E. J. Worcester, Worcester, 
Mass. 

REISSUES. 
4,100. — Method of Ornamenting Tin, etc. — Louis Fitz- 



maier, New^Yqrk c i ty , .assignor^ to Atwater, Benham & Company. — Pat- 

0. 



ent No. 67,184, d"ate* July 30~186?. 

4,101. — Water-Reservoir for Cooking Stoves. — C 

Green, Troy.N. Y.-Patent No. 88,100, *ate* March S3, 1809. 
4,102. — Division A. — Holder for Neckties. — Wm. H. Hart, 

Jr., Philadelphia, Pa.— Patent No. 76,186, *ate* March 31, 1868. 
4,163. — Division B. — Box for Packing Neckties. — W. H. 

Hart, Jr., Philadelphia, Pa.— Patent No. 76,186, *ato* March 31, 1868. 
4,164. — Chair-Seat. — O. A. Bingham, Ashburnham, Mass., 

assignor to G. C. Winchester.— Patent No. 91,553, *ate* September 7, 1869 

reissue No. 3,890, *ate* March 22, 1870. 
4,165. — Division A. — Reservoir for W ells. — R. H. Dewey 

an* E. N. Tillotson, Chicago, 111., asssignor to E. N. Tillotson an* W. E. 

Tillotson.-PatentNo. 53,584, *ate* April 3,1866. 
4,166. — Printing Telegraph. — T. A. Edison, Newark, N. J., 

assignor, bv mesne assignments, to the Gol* an*;stock Telegraph Co.— 

Patent No."91,527, dated June 22, 1889. 
4,167. — Water-Supplying Apparatus. — John C. Hagan, 

Nashville, Tenn., assignor of one-half interest to James Walker. Isaiah 

D. Walker, and IvanN. Walker-Patent No. 104,019, *ated June 7, 1870. 

4,168. — Manufacture of Gas from Hydrocarbons. — 

Joshua Ki*d, New Yorkcity -Patent No. 100,699, *ate* August 23, 1870 ; 
patented in England January 5, 1S64. 
4,169. — Self-Regulating Windmill. — The Continental 
Win*mill Company. New Yorkcity, assignees! of A. P. Brown.— Patent 
No.rl8,156, dated July 3, 1856. 



DESIGNS. 



4,428. — Match-Safe. — F. W. Brocksieper(assignor to Sargent 
& Co.), New Haven, Conn. 

4,429, — Keeper for Door-Locks. — H. H. Elwell, South Nor- 

walk, Conn. 
4,430 and 4,431. — Face Plate for Locks.— H. H. Ellwell, 

South Norwalk, Conn. Two patents. 
4,432. — Keeper for Door Locks. — Henry H. Elwell, South 

Norwalk, Conn. 
4,433. — Cooking Stove. — William Hailes, Albany, N. Y. 
4,434. — Parlor Stove. — William Hailes, Albany, N. Y. 
4,435. — Carriage-Bed. — Henry Killam, New Haven, Conn. 
4,436. — Head-Band. — W. S. Mingis, New York city. 
4,437. — Table Caster. — Wm. Parkin (assignor to Reed & 

Barton), Taunton, Mass. 
4,438. — Caster Bottle. — Wm. Parkin (assignor to Reed & 

Barton) , Taunton, Mass. 
4,439. — Drilling Machine. — Francis A. Pratt (assignor to 

thePratt& Whitney Company), Hartfor*, Conn. 
4,440. — Fruit Stand. — Herman Vasseur (assignor to Simpson, 

Hall, Miller & Co), Wallingf or*, Conn. 
4,441. — Tea Set. — Herman Vasseur (assignor to Simpson, 

Hall, Miller & Co.), Hartfor*, Conn. 
4,442. — Group of Tools, Machinery, etc. — E. A. Ellsworth, 

Washington, D. C. 
4,443. — Dress Trimming. — Martin Landenoerger, Philadel- 
phia, Pa. 
4,444. — Floor Oil-Cloth Pattern. — Jeremiah Meyer, 

Kearney, N. J., assignor to John Jewett & Sons, New York city. 
4,445. — Toy Carriage. — Frederick W. Porter, Springfield, 

vt. 



TRADE-MARKS. 

No. 1. — Liquid Paint. — Averill Chemical Paint Company, 

New York city. 
2.— Mustard.— J. B. Baldy & Co., Toledo, Ohio. 
3. — Retail Coal. — Ellis Branson, Philadelphia, Pa. 
4. — Fish. — Tracy Coit, New York city. 
5. — Oyster Packing. — Wm. Lanfair Ellis & Co., Baltimore, 

M*. 

6. — Wrought-Iron Pipe. — Evans, Clow, Dalzeli & Co., Pitts- 
burgh, Pa. 

7.— Snuff.— W. E. Garrett & Sons, Philadelphia, Pa. 

8. — Car Wheel. — W. G. Hamilton, New York city. 

9. — Soap. — John K. Hogg, Frederick, Md. 

10. — Woolen Hose. — Abraham P. Olzendam, Manchester, 
N. H. 

11. — Ham. — William Ryan, Dubuque, Iowa. 

12. — Dry Goods. — Dale, Ross & Co., Philadelphia, Pa. 

13. — Polishing Preparation. — The Buffalo Magic Polish- 

• ing Company, Bull'alo, N. Y. 

14.— Yeast Powder. — H. K. Thurber & Co., New York city. 
15.— Whisky.— H. K. Thurber & Co., New York city. 
16. — Fertilizing Compound. — J. J. Turner & Co., Baltimore, 
Md. 



EXTENSIONS. 



Paper-Folding Machine. — Cyrus Chambers, Jr., of Phila- 

*elphia. Pa.— Letters Patent No. 15,842, *ate* October 7, 1856; reissue 

No. 4,079, *ate* July 20, 1870. 
Making Ax-Polls. — D. P. Estep, Pittsburgh. Pa. — Letters 

Patent No. 15,830, *ato* October 14. 1856. 
Manufacture of Caustic Alkali. — George Thompson, of 

Phila*elphia, Pa.— Division A.— Letters Patent No. 15,957, dated October 

21,1856; reissue No. 654, *ate* February 1,1859; reissue No. 2,569, date* 

April 16, 1866. 

Process of Putting up Caustic Alkali. — George Thomp- 
son, of Phila*elnhia, Pa.— Division B.— Letters Patent No. 15,957, date* 
October 21, 1856 ; reissue No. 654, date* February 1, 1859; reissue No. 
2,570, *ate* April 16, 1867. 

Manufacture of Caustic Alkalies. — George Thompson, 
of Philadelphia, Pa.— Division C— Letters Patent No. 15,951, *ate* Octo- 
ber 21, 1856; reissue No. 654, *ate* February 1, 1859; reissue No. 2,571, 
*ate* April 16, 1867. 



2,496.— Steam Generators.— Robert Patterson, Catskill, N.Y. Septem- 
er 16 1S70. 

, 2.498.— Life Boat.— Robert Humble, Milwaukee, Wis. September 16, 
!870. 

2,508.— apparatus for Forming W t ire into Spiral Coils.— H. E. Towle, 
New York city. September 17, 1870. 

2,544.— Manufacture of Hydrocarron Oils from Bituminous Sub- 
stances.— Joshua Merrill, Boston, Mass. September 22,1870. 

2,515.— Improvements in 'the Cutter Heads .and Cutters of the 
Woodworth or Cylindrical Wood-planing Machines.— John More, 
New Yorkcity. September 22, 1870. 



Caveats are *esirable it an inventor is not fully prepare* to apply for a 
patent. A Caveat affor*s protectioM for one year against the issue ot a 
patent to another for the same invention. Patent Office fee on filing a 
Caveat, $10. Agency charge for preparing an* filing the *ocuments from 
$10 to $12. A**ross MUNN & CO., 37 Park How, New York. 
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lew Patent Law of 1870, 



NEW BOOKS AND PUBLICATIONS. 



Elementary Treatise on Mechanics. For the Use of 
Colleges and Schools of Science. By William G. Peck, 
LL.D., Professor of Mathematics and Astronomy in 
Columbia College, and of Mechanics in the School of 
Mines. 12mo., pp. 296. New York: A. S. Barnes & Co. 
Price, by mail, $2-25. 
Professor Peck has entirely rewritten his f ormertreatise on mechanics, 
and produced a new book. The descriptive matter has been condensed, 
the demonstrations simplified, and the practical scope of the work extend- 
ed, but in no instance has any essential principle been omitted. The Cal- 
culus has been omitted for the reason that in most of our colleges it is 
either not taught at all or is made an optional study. This is an improve- 
ment upon the old edition, as it harmonizes the book with the wants of the 
schools forwhich it is designed. Professor Peck's experience as a teacher 
is shown in the logical manner in which each topic is presented and in the 
conciseness and simplicity of his definitions. The book in its present 
shape is all that any teacher could desire for his pupils, and it can also be 
read with profit by those who have not the leisure to make mathematical 
Studies a specialty. 



Inventions Patented in England by Americans. 

[Compiled from the "Journal of the Commissioners of Patents."] 
PROVISIONAL PROTECTION FOR SIX MONTHS. 

2,463.— Mode of Operating the "Gatling" and other Guns of like 
character.— George O'Kinne, Hartford, Conn. September 12, 1870. 
2492 T — Manufacture of " Bunches " or " Fillers " for Cigars, and 

thk Preparation of the Tobacco therefor.— Adolph Pearl, Brooklyn 
N. Y. September 15,1870. 






TBUCTIONS 

HOW TO OBTAIN 
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Information about Caveats, Extensions, Interferen- 
ces, Designs, Trade-Marks, and Foreign' Patents. 




[Wi^P^ Twcnty-iivo year;;, Mrxx .fe Co. have occupied the leading 
position of Solicittirsof American and!Eni*opeaii Patents. 

-\ During this long experience they have examine* not less than 

C -ffjc Fifty Thousand lnvcntions t anH have prosecute* upwards of Thirty 

Iiotjsano Applications fok Patents. In addition to this they 

have made, at the Patent Office, Twenty-Five Thousand Special 

Examinations into the novelty of various Inventions. 

The important advantage of Munn & Co. 'a American an* Eu- 
ropean Patent Agency is that the practice lias been tenfold 
greater than that of any other agency in existence, with the, additional advan- 
tages of liavingthe aid of the highest profcssionr.l skill in every department' 
and a Branch Office at Washington, tiiat watchci; and ji-.iicrviiics cases when 
necessary, as they pa*:s [i:]\:n."h o-;:ie;::l ]'::a!ui:i.'. 4 .io:i. 

MUNN & CO., 

Ask Special Attention to their System of doing 

Business. 

Consultation and Opinions Free. 

Inventors who desire to consult with Munn & Co. are Invited to call at 
their office 37 Paek Row, or to send a sketch and description'of the invention, 
which will be examined and an opinion given or sent by mail without charge. 

is made into the novelty of an invention by personal examination at the Pat- 
ent Office of all patented inventions bearing on the particular class. Thia 
search is made by examiners of long experience, for which a fee of $5 ia 
charged. A report is given in writing. 

To avoid all possible misapprehension, Munn & Co. advise generally, that 

inventors send models. But the Commissioner may at his discretion dispense 

with a model— this can be arranged beforehand. 

Munn & Co. take special care in preparation of drawings and specifications. 

If a case should for any cause be rejected it is investigated. immediately, 

and the rejection if an improper one set aside. 

NO EXTRA CHARGE 

is made to clients fortius extra service. Munn & Co. have skillful experts 

in attendance to supervise cases and to press them forward when necessary, 

REJECTED CASES. 

MUNN& Co. give very special attention to the examination and prosecution 
of rejected cases filed by inventors and other attorneys. In such cases a fee 
of $5 is required for special examination and report ; and in case of probable 
success by further prosecution and the papers are found tolerably well pre- 
pared, Munn & Co. will take up the case and endeavor to get it through for 
a reasonable fee to be agreed upon in advance of prosecution. 

CAVEATS 

Are desirable if an inventor isnot fully prepared to apply for a Patent. A 
Caveat affords protection for one year against the issue of a patent to an- 
other for the same invention. Caveat papers should be carefully prepared. 

The Government fee on filing a Caveat is $10, and Munn & Co.'s charge for 
preparing the necessary papers is usually from $10 to $12. 

REISSUES. 

A patent when discovered to be defective maybe reissuedby the surren- 
der of the original patent, and the filing of amended papers. This proceed. 
Sng Bhould be taken with greatcare. 

DESIGNS, TRADE-MARKS, & COMPOSITIONS 

Can be patented for a term of years, r.lso new medicines or medical com- 
pounds, and useful mixtures of all kinds. 

When the invention consist:; of a medicine or compound* or anew articlo 
of manufacture, or a new composition, samples of the article must be fur- 
ished, neatly put up. There should also be forwarded a full statement of ita 
ingredients, proportions, mode of preparation,, uses, and merits. 

Canadians and all other foreigners can now obtain patents upon the aaiu'* 
terms as citizens. 

EUROPEAN PATENTS. 

Munn & Co. have solicited a larger number of European Patents than any 
othcragency. They have agents located at London, Paris, Brussels, Berlin, 
and other chief cities. A pamphlet containing a synopsis of the Foreign 
Patent Laws sent free. 

Munn & Co. could refer, if necessary, to thousands of patentees who have 
had the beneiit of their advice and assistance, to many of the principal 
business men in this and other cities, and to members of Congress and 
prominent citizens throughout the country. 

All communications are treated as confidential. 

Address 



MUNN & CO., 

No. 37 Park Row, 

NEW YORK. 
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Thevahte of the Scientific American as an advertising 
medium cannot be overestimated. Its circulation is ten 
tiroes greater than that qt any similar journal now pub- 
lished. It goes into all the States and Territories, and is 
read in all the principal libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known, to the annexed rates. A busi- 
ness man wants something more than to see his advertise- 
ment in a printed newspaper, lie w*,nts circulation. IJ 
itis worth 25 cents per line to advertise in a paper of three 
thousand circulation, it is worth $2-50 per line to advertise 
in one of thirty thousand. 

RATES 01? ADVERTISING. 
Back Page .... $l - 00 a Hue. 
Inside Passe- .... 75 cents a lino. 

Ijigraiiingsmay head advertisements atthemme rate per 
line, by measurement, as the utter-press. 



STEAM HAMMERS, STEAM ENGINES 

GAS MACHINERY, SUGAR MACHINERY 

BY 

MERRICK & SOWS, 

PHILADELPHIA, PA. 



Solid Emery Wheels, 

UNION, OR NORTHAMPTON, Full Stock, 
all sizes, at manufacturer's prices, by A. J. WIL- 
KINSON & CO., 2 Washington St., Boston. 



SEWING MACHINES FOR EXPORT. 

We arc prepared to fill orders to any extent for differ- 
ent kinds of Sewing Machines for the export trade. 

Shippers will find it to their advantage to address us 
for farther particulars, GOLD MEDAL SEWING MA- 
CHINE CO., Manufacturers, 334 Washington .street, 
BOSTON, MASS. 



I 



>OBERT McCALVEY, Manufacturer of 

\ HOISTING MACHINES AND DUMB WAITERS. 
602 Cherry St., Philadelphia, Pa. 



L.W.Pond'8 New Tools. 

NEW AN© IMPROVED PATTERNS— 
Lathes, Planers, Drills, Milling Machines, Boring 
Mills, Gear an* Bolt Cutters Punches and Shears for 
Iron. Office 
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Liberty St., New York. Works at Worcester, Mass. 

VINEGAR.— How Made from Cider, Wine 
Molasses, or Sorghum in 10 hours, without using 
drugs. For circulars, address F. 1. SAGE, 

Vinegar Maker, C:cov\ well Conn. 



MACHINISTS. 

Illustrated Catalogue and Price List of all kinds ot small 
Tools & Materials senr free to any address. GOODNOW 
& WMGHTMAN, 23 Cornhill, Bostoii, Mass. 

PAT. COLLAR-STUD and Tie Holder. 
The loops of" snap " ties lock fast in the 
sTslotteAbuTb. Well gold-plated. Mailcdfor 50cts. 
Agents wanted . S. E. William, Hartford Conn. 



MACHINERY, I 



ew and 2<1-Hand.« 

end forcircular. CIIAS.PLACtf 
CO. ,60 Vesey st. New York. 



LATHE CHUCKS— BOSTON'S PATENT 
— froai 4 to SSinches. Al so for car wheels. Address 
8. HOKTON & SON Windsor Locks conn. 



s 



TEAM Gauges,large assortment,self-testing, 

& original Ashcroft steam gauge.E.H.Ashcroft, Boston 




BOILER SUPPLY. 

OK 

Feed Pump. 

RELIABLE FOR HOT OR 

COLD WATER 
Circulars sent free. COPE & CO., 
No. 118 East2d St., Cincinnati, Ohio 



WIRE ROBE 

of every description for 

MIXES, PLANES, STAYS, BRIDGES, etc., 

Best Quality and at Lowest Rates. 

POWER TRANSMISSION by WIRE P.OPE. Plans 

Prepared and contracts made. 

C. W. COPKLAND, 64 andUU BROADWAY, N.Y. 



Stevens' Helical Caliper 





FOH PRACTICAL MEM - . 

My new and enlarged Catalogue of PRACTICAL 
AND SCIENTIFIC BOOKS, 82 pages, 8vo., will be 
sent, free of postage, to any one who will favor me 
with his address. 

HENRY CAREY BAIRD, 
Industrial Publisher, 400 Walnut St., 
Philadelphia. 



Painter, 



G-Mer, and Varnisher's Companion. 



SIXTEENTH EDITION.— JUST READY. 

The Painter, Gilder,& Varnisher's Companion, 

Containing Rules and Regulations in every- 
thing relating to the Arts of Painting, Gilding, Var- 
nishing, Glass Staining, Graining, Marbling, Sign 
Writing, Gilding on Glass, and Coach Painting and 
Varnishing; Tests for the Detection of Adulterations 
in Oils, Colors, etc.; and a Statement of the Diseases 
to which Painters are peculiarly liable, with the Sim- 
plest and Best Remedies. Sixteenth Edition. Re- 
vised.with an Appen'lix. Containing Colors and Col- 
oring—Theoretical und Practical. Comprising De- 
scriptions of a great variety of Additional Pigments, 
their Qualities and Uses, to which are added, Dryers, 
and Modes and Operations of Painting, etc. Together 
with ChevreuFs Principles of Harmony and Contrast 
of Colors. 12mo. Cloth $1'50 



PATEIT RIGHTS SOLD 01 COMMISSIO 

B E. E. ROBERTS & CO., Consulting Engineers, 15 Wall St., now York. JJendStamp for Circular. 

Milling Machines, 

fNDEX, STANDARD, UNIVERSAL, AND 



TTfTOOD-WORKTNG MACHINERY GEN- 
V ¥ ci ally. Specialties, Woodworth Planers and Rich- 
r.rd'xr'sl'af' nt Improved Tenon Machines. Nos.24and 
26 Cent i a', corner Union St.. Worcester, Mass. Ware- 
looms TJ Courth.ndi St.. Nra York. „,..„, „ ,, T 

W1THEUJ1Y Itl'CSU. A; RlCliAIU'SON. 



(CINCINNATI BRASS WORKS. — Engi 
I neers'a-'.d Steam Fitters' Brass Work. BestQualits 
at "very Low Prices. F. LUNKENIIEIMER, Prop'r, 



rpiIE BEST PUNCHING PRESSES ARE 

L made by the Inventor and Patentee of the fa-eons 
I-c.-eitrlc .."•.'< : '«i ta'-e.'.t. VLiriegemerd.s eiv.n sad i'lile-lit 
will he se-.erely dealt with. ,..i\, ,J - STU ■ > ' 

M iddletown. Conn. 



Agents! Read This! 

WE WILL PAY AGENT'S A SALARY 
of $30 per week and expenses, or allow a large 
Commission, to sell our new and wonderiul inventions. 
Address M. WAGNER & CO., Marshall, Mich. 



ji HORIZONTAL — The largest variety to be found in 
the country, on baud and finishing. Workmanship, Ma- 
terial, and Design unsurpassed. Machines on exhibi- 
tion at Fair of American Institute. UN1«N VISE CO. 
OF BOSTON. Office 80 Milk st. Works at Hyde Park, 
Mass. 



1832. SCHENCK'S ;PATENT 1870. 

Woodworth Planers. 

And Re-sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK & 
SON, Maiteawan. N. Y., an* 118 Liberty st., New York. 



0^" The above, or any of my Books, sent by mail, free 
of postage,atthepublication price. My new and enlarged 
Catalogue of Pk actio a . & Scientific Books, 82 pages, 
3vo, now ready, complete to Nov. 1,1870, will be sent, 
free of postage, to any one who will favor me with his 
address. 

HENRY CAREY BAIRD. 
Industrial Publisher, 406 Walnut St., 
Philadelphia. 



Soan Manufacture 



AND 



PERFUi 



Dussauce. — A General Treatise on the Manu- 
facture of Every Description of Soap: Comprising 
the Chemistry of the Art, with Remarks or. Alkalies, 
Saponiflable Fatty Bodies, the apparatus necessary 
in a Soap Factory, Practical Instructions in the man- 
ufacture of the various kinds of Soap, the assay of 
Soaps, etc., etc. Edited from Notes of Larrae, Fon- 
tenelle, Malapayre, Dufour, and otners, with large 
and important additions by Prof. H. Dussauce.Chem- 
lst. Illustrated. In one vol., 8vo $10 

Dussauce. — A Practical Guide fortlie Perfum- 
er : Being a new treatise on perfumerv the most fa- 
vorable to the Beauty without being injurious to the 
health, comprising a description of the substances 
used in perfumery, the formulas of more than one 
thousand preparations, such as cosmetics, perfumed 
oils, tooth powders, waters, extracts, tinctures. In- 
fusions, spirits, vinaigres, essential oils, pastels, 
creams, soaps, and many new hygienic products not 
hitherto described. Edited from Notes and Docu- 
ments of Messrs. Debay, Lunel, etc. With additions 
by Prof. H. Dussauce, Chemist. 12mo $3 



I3f The above or any of my Books sent by mail, free of 
postage, at the publication prices. My new revised and 
enlarged Catalogue of Practical and scientific 
Books, 82 pp. 8vo, now ready, complete to Nov. 1, 1870. 
will be sent, free of postage, to any one who will favor 
me with his address. 

HENRY CAREY BAIKD, 

Industrial Publisher, 
406 Walnut st., PhiladelDhia. Pa- 



<&(*{\ A WEEK paid Agents in a new busi- 

36 OU ness * Address Saco -Novelty Co., Saco, Me. 



J? Oil SALE— Foundery and Machine Shop, 
^ in best location in Northwest; well established; do- 
ing good business. A. B. McGILL, St. Paul, Minn. 



AGENTS WANTED— ($225 A MONTH) 
by the AMERICAN KNITTING MACHINE CO., 
Boston, Mass. v or St. Louis, Mo. 



Tin, Sheet Iron, and Copperplate 

Workers, and 

Boiler Makers. 




As good as the best, and 
much cheaper. Also, other 
fine tools. 

J.W. STORKS & CO., 
252 Broadway, N.Y'. 



^ 4 r^\ EAR'S VARIETY MOLDING MA- 
VX CHINE— A. B. & J. Geav & Co., Manu- 
facturers ; also, dealers in all kinds of Wood and Iron 
"Working Machinery, Belting, etc. Address, 

56 SUDBURY ST., BOSTON, MASS. 



MILLER'S FAjjLS CO. Manufacture Bar- 
ber's Bit Brace, No. 87 Beekman St., New York. 



MASON'S PAT'T FRICTION CLUTCHES 
are Manufactured bv Volney W.Mason & Co.,Prov 
idence, K. T. Agents, K. BROOKS & CO., 123 Ave. D, New 
York-TAPLIN RICE & CO. Akron. Ohio 16tfeow 



ENOCH MORGAN'S SONS' 1809 

SAP OLIO, 



ESTB. 

vWlv^ For Gencra1 

V^> i I ^> Household Purposes 

IS EEfTTEH AND CHEAPER THAN SOAP. 



Blinn. — A Practical Workshop Companion for 

Tin, Sheet Iron.and Copperplate Workers : Contain- 
ing rules for describing various kinds of patterns 
used by tin, sheet iron, and copperplate workers, 
practical geometry; mensuration of surfaces and 
solids ; tables of the weights of metals, lead pipe.etc; 
tables of areas and circumferences of circles ; japan, 
varnishes, lackers, cements, compositions, etc., etc. 
By Leroy J. Blinn. Master Mechanic. With overone 
hundred Illustrations. 12mo $2 50 

rne. — The Practical Metal Worker's Assis- 
tant: Comprising metallurgic chemistry; the arts of 
working all metals and alloys; forging of iron and 
steel; hardening and tempering ; melting and mix- 
ing ; casting ana founding:; works in sheet metal; 
the processes dependent on the ductility of metals ; 
soldering; and the most improved processes and 
tools employed by metal workers. With the appli- 
cation ol the art of electro-metallurgy to manufac- 
turing processes; collected from original sources, 
and irom the works of Holtzapffel. Bergeron, Leo- 
pold, Plumier, Napier, and others. By Oliver Byrne. 
A new, revised, and improved edition, with additions 
by John Sco ifern,M.B., William Clay, Wm. Fairbairn, 
F.R.S., and James Napier. With live hundred and 
ninety-two engravings; illustrating every branch of 
thesubi'ect. In 1 vol., 8vo, 652 pages $7 

Warn. — The Sheet Metal Worker's Instructor, 
for Zinc, Sheet Iron, Copper, and Tin Plate Workers, 
and .others; containing a selection of geometrical 
problems; also, practical and simple rules for de- 
scribing tlie various patterns required in the differ- 
ent branches .of ,th& above trades. By Reuben Henry 
Warn, practical tjn ptate worker. To which is add- 
ed an appendix,, containing instructions for boiler 
making, mensuration of s^rfa^ea and solids, rules for 
calculating the weights of idiifer,en€ figures of iron 
and steel, tables of weights of Iron, steei.etc. Illus- 
trated by thirty-two plates and thirty-serf eij. wood 
engravings. In l*ol.,8vo ' $3 



V&~ The above, or any of my Bocfcs, sent free bv mail, 
of postage, at the publication price. My pew and en- 
larged Catalogue of Practical and ScjenTivjc Books, 
82 pages, 8vo., now ready, complete to Nov. 1, 1870, 
will be sent, free of postage, to any one who will favor 
me. with hib address. 

HENRY CAREY BAIKD, 
Industrial Publisher, 106 W alnut St. , 
Philadelphia. 



PLATINUM. 5 --* RAY - N0R ' 



' 25 Bond st, N. Y. 



<•<• TTITTINGER'S " PORTABLE HOIST- 
I 1 ing Engines, for Mines, Pile Driving, Unload- 
ing Vessels, etc. Send for descriptive price list. 

C. ED. COPELAND, 42 Corflandt st., New York. 



RAILEOAB_GAEETTE. 

The Railroad Man's Paper. 



Illustrated' 
Weekly 
Quarto 
Journal, 
24 Pages. 




fNews & Operation, 

I Engineering, 
■I Reports, 
Management, 
■ [Advertising. 



A. 1\. KEIiliOGG, Publisher, 

Terms: $3per Annum.] 101 Washington St., Chicago 
%2T Will be Fbur Dollars after January 1, 1871. „^S 



WANTED AGENTS— At $95 per month 
to sell my patent for making Apple Butter with- 
out apples or cider. It costs only seven cents a quart, 
and can be made inthirty minutes. Send ten cents for 
sample, particulars, and to insure employment. Address 
G. GEHii. Shermansdale. Pa. 



Andrews 9 Patents. 

Noiseless, Friction Grooved, Portable, and 

Warehouse Hoisters. 
.Friction or Geared Mining & Quarry Hoisters. 
Smoke-Burning: Safety Boilers. 
Oscillating; Engines, Double and Single, half to 

l<j>0-fl©rs« power. 
Centrifugal Pumps, 100 to 100,000 Gallons 
per Minute, Best Pumps in the World, pass 
Mud, Sand, Gravel, Coal, Grain, etc., with- 
out Injury. 
All Light, Simple, Durable, and Economical* 
Send for Circulars, 

WM. D. ANDREWS & BRO., 

411 Water street. New York. 



¥> TIERK'S WATCHMAN 'S TIME DE- 
Ji3 TECTOH. — Important for all large Corporations 
and Manufacturing concerns — capable of controlling 
with, the utmost accuracy the motion of a watchman or 
pitrommn. as the samereaches different stations of his 
heat, Send for a Circular. J. E.BUERK, 

P.O.Box 1,057, Boston, Mass. 
K. B.— This detector is covered by two U. S. patents. 
Parties using or selling Hiies^ instruments without autho- 
rity from me willbe dealt with according to law. 



•* Rf l| --' • is in Scientific American, Oct. 1st, 1870 
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WOODBTJET'S PATENT 

Planing and Matching 

ftrid Molding Maehine,s,Grav & Wood's Planers, SeLl-oninj? 
S=iw ATbov»\ and other wood working machinery. 

S. A. WOODS, J 91 Liberty street,^. Y.; 

Bend for Circu.lti.rfi. \ S'l Sudbury street, Boston 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the mmhfiura of weight antt di ice. They are 
widely and favorably known, morethaii 750 bering in 
sse. All warranted satisfactory or no salt. Descriptive 
circulars sent onaDDlieation. Address 

J. C. HOADLEY & CO., Lawrence, Mass. 
16 Cortlandt st.. New York. 



B 



URDON IRON WORKS.— Manufacturers 

_ of Pumping Engines for Water Works, High. & Low 
Pressure Engines, Portable Engines and Boilers, of all 
kinds, Sugar Mills, Screw, Lever, Drop, & Hydraulic 
Presses. Machinery in general. HL'BBARD & WHITTA- 
KER, 10a Front st., Brooklyn. 
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THOMSON'S PAT. EOAD STEAMERS — 
The undersigned, Sole manufacturer, under Thom- 
son's American Patent?, is now prepared to accept or- 
ders for these celebrated Traction .Engines. They will 
draw from 12 to 30 tuns, over ordinary roads, and at a 
srreat saving as compared with horses. A Steamer, with 
a train of loaded wagons, mav he seen at work near New 
York— For particulars apply to D. D. WILLIAMSON 
32Broadway. New York, or P. 0. 1,809. 

OR ROCK LIFTING AND WALL LAY- 
ING MACHINERY Address 
G. L. SHELDON. Hartsville, Berks hire Co., Mass. 

— Agents wanted tj sellby subscrip- 
tion that photographic gem of Christian 
art THE LORD'S PRAYER PICTURE. It contains 
portraits of Christ and His Apostles, pictures of the 
principal scenes in His Life, and Hie. Lord's Prayer in 
letters of elaborate and beautiful design. 'Che original 
was executed by the pen— is the result of sixyears labor 
—the most comprehensive and popular worlt ever issued 
—indorsed by the Press and Clergy. 

Exclusive Territory assigned, and liberal inducements. 
Miniature. Twenty-hve cents. Send stamp for full par- 
ticulars. See Editorial in issue of October 22d. 
TRUBSHAW & MILLER, 

58 Fulton street, New York. 



nPsTB WOODWARD STEAM-PUMP MAN 
X IIFACT1IK1NQ COMPANY, Manufacturers of the 
Woo;)Vard Pat. Improved Safety Steam Pump and Fire 
Kngine, Steam. Water, and Gas Fittings of all kinds Also, 
J Sealers in W* ought-iron Pipe. Boiler Tubes, etc. Hole's 
Churches, Factoi'hi3,& Public Buildings. Heated by Steam, 
Low Pressure. Woodward Building. T(i and 78 Center St., 
cor. of Worth st. (formerly of %'t Beekman <t.) N/Y. All 
parties are hereby cautioned against infringing the Pat. 
Right of the above Pump. G..M. WOODWARD, Pres't 



Niagara Steam Pump. 

CHAS. B. IIARDICK, 



Adams st., Brooklyn, N. Y. 



OIUXGLE AND HEADING MACHINE— 

kj Law's Patent with Trevor & Co.'s Improvements 
The Simplest and Best in use. Also, Shingle, Heading, 
and Stave Jointers, Equalizers, Heading Turners Planers 
eve. Address TREVOR & CO.. Loekport. N. Y. 



MACHINISTS' TOOLS FOR SALE.— A 
large variety of New and Second-hand Tools at 
very low p bices. Railroad aye., Newark N.J, and 
119 Liberty st., N. Y. GOL'Lp MACHINE CQ. 



LPP 



WOOD & MANN PORTABLE ENGINES 
and Lane's Patent Circular Saw Mills are the 
cheapest anibest. Send for descriptive price list. 

C. ED. COPELAND, 43 Cortland st., New York. 






CHEATING FACIORIi 



1 
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'ANTED — AGENTS, 20 per day, to 

(sell the celebrated HOME SH(JJTTLE SEWING 

MACHINE. Has the under-feerl.;niakcs the' Mock 
I stitch" alike on both sides, and is liillylicensed 

The best and cheapest Family Sewing Machine 
I in the market. Address 

JOHNSON, CLARK & CO., 

Boston, Mass.; Pittsburgh, Pa.; Chicago, 111., or 

St. Louis, Mo. 




PARKER 

FicMng Presses, 

With Patent Eccentric ad- 
justment, to raise and low- 
er the punch. All Power 
Presses, having an eccen- 
tric adjustment of the 
Punch, are infringements 
of our Patent. 

$W Send for circular 
a nd copy of our Patent. 
PARKER BROS., 

West Meriden, Conn. 
New York, 27 Beekman st. 



IMPORTANT 

TO MACHINISTS.— The Best Metal for all 
Machine Uses is the MARTIN STEEL, made by 
The New Jersey Steel axd Ikon Co., Trenton , N.J 
This steel is made by an entirely different process from 
any other, and is tougher than wrought iron. It can be 
turned without am ealing, being entirely free from hard 
spots. Every one who uses it pronounces it just what 
they have Ions: wanted. for a multitude of uses, such as 
Crank Pins, Lathe Spindles and Screws.Cotton Machine 
ry Rollers, Saw and Kan Spindles, etc., etc. Also, par- 
ticularly adapted for Firebox Plates. Prices Low. Send 
for further information.or a sample,stating use to which 
it is to be applied. 

MODELS, PATTERNS, EXPERIMENTAL, 
and other machinery. Models for the Patent Office, 
built to order by HOLSKE MACHINE CO., Nos. 528,5:30, 
an i 532 Water st., near Jefferson. Refer to Soient.lvio 
American office- u fit 



BeAim^GiRDERS 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our improved Wrontrht-iron Beams and Girders (patent- 
ed), in which the compound weld? between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 
prepared, to fui nish a'. 1 . sizes at w-rms as favorable as can 
be obtained elsewhere. For descriptive lithograph ad- 
drees the Union Iron Mills, Pittsburgh, Pa, 



SILICATE OF SODA, IN ITS VARIOUS 
forms, manufactured as a specialty, by Philadelphia 
Quartz Co., 783 South 2d st. Philadelphia Pa. 



HAKTF0RD 

Meant Boiler 

INSPECTION & fflSURANCE CO. 

CAPITAL ■ 11L . $500,000 

ISSUES POLICIES OF INSURANCE, after a carefu 
inspection of the Boilers, covering all loss or damage to 

Boilers, Builsip, ail Machinery, 

— ARISING FROM— 

STEAM BOILER EXPLOSIONS 



The business of the Company includes all kinds ot 

STEAM BOILERS, 

STATIONARY', MARINE, AND LOCOMOTIVE. 

Full information concerning the plan of the Company's 
operations can be obtained at the 

ffOME OFFICE, In Hartford, Conn. 

Or at any Age-ncy. 

J. M. ALLEN, President. 
C. M. POND, Vice President. 
T. H. BABCOCK, Secretary. 

BOARD OP IHEECTOES : 

J. M. Allen President 

Lucius J. Hendee President ^Etna Fire Ins. Co. 

F.\V. Cheney Ass't Treas. Cheney Pro's Silk Mfg. Co. 

John A. Butler Pros. Conn. River Bankin," C'p. 

Charles M. Beach of Beach k Co. 

Daniel Phillips of Adams Express Co 

(J.'JI. Bartholomew Pres't American Nat'l Bank. 

R. W. H. Jarvis Pres't Colt's Fire- Arms Mfg. Co. 

E.M. Keed Sup't Hartford & N. Haven Railroad. 

CM. Fond Treas. Hartford & N. Haven Railroad. 

T.O.Enders See. ^Etna Life Ins, Co. 

Leverett Bi-ainard of Case, Loekwood & Co. 

GEN. WM. B. FRANKLIN, Vice Pres't Colt's Pat. Firii 
Arms Man'i'g Co. 

Geo, Crompton Crompton Loom Works, Worcester. 

D. L, Harris Pres't Conn. River R. It., Springfield. 

Earl P, Mason Pres't Prov. & Wor. R. R., Providence 

Hon. E. D. Morgan U. S. Senator, New Y'ork. 

N ew York Office, 

106 Broadway. 

THOS. S. CUNNINGHAM, Agent. 

R. K. McMURRAY, Inspector. 
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Advertisements will be admitted on this page at the rale of 
Sl'00 per line. Engravings may head advertisement?, at 
the same rate per line, by measurement as the letter- 
wess. 



..,;., , THEA NECTAR 

feg^WfiStfrii IS A PUKE 

isNBra&U b LA CK TEA! 

WITH THE 

ton-Tea Flavor. 

Warranted 
TO SUIT ALL TASTES. 

.: Water Wheels. 

I W ARREN' S 
^ ■ '5^V NEW GRADUATING TUR- 
4|lllIIitKjl> wherever tried no others arc used. Send 



so for circular Ofl870. A. WARKKN, Ag't, 
-»»SBSS*rf* 3i Exchange St., Boston, Mass. 




ENGINES, 

Machinery, etc. 



FOR SALE 
AT 

THE NOVELTY IRON WOEKS, 

FOOT OF BAST 12TH St., N. Y., 

EMBRACING 

ENGINES, PLANERS, LATHES, 
SMITHS' AND BOILER MAKERS' TOOLS, 

And Machinery and Patterns of the most approved kinds, 

etc., etc. Also, 
6 IIIOH-PRKSSUIIK ENGINES, partly finished. 

2 STEVENSON'S PAT. TURBINE WATER WHEELS, 
GG-in. diameter, and 

MARINE BEAM ENGINE, 66-iu. by 10-ft. stroke. 

JNO. S. SCHITI/TZE, 

Receiver of the Novelty Iron Works. 

fcff* Send for Catalogue. 
New York, Oct. 25, 1870. 

PTTATT>C —For Description, Price 
U ifjLJ. kJ« Lists, etc., of the Best Centrifu- 
gal Piirp ever invented,wiTh Overwhelming Testimony 
in its favor send for new illustrated pamphlet (3(< pp.) to 
.Messrs. HEALD, SISCO & CO., B.'tldwinsville, N. 1'. 

Vertical Burr-Stone 

MILLS — For Portable Engines. Horizontal 
Shafting, etc. The HO. Eollar".Mill grinds 15 bush- 
els per hour. 

EDWARD HARRISON, New Haven, Conn. 

P. BLAISDFLL & CO., 

I>TJILDERS OF A NEW PATTERN 12-in. 
y Swing- Lathe, designed for Sewing Machine "Works, 
Tin- '' Blaisdell " Patent Drill Presses and other ist-class 
Machinists' Tools, Jackson st., Worcester, Mass. 



To Electro -Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of Instruction, 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfield St.. Boston, Mass. Illus- 
trated catalogue sent free on application. 



$10 MADE FROM 50 CENTS ! 

SOMETHING urgently needed by every- 
body. Call and examine, or Samples sent (postage 
paid) for Fifty Cents thai retail easily for Ten Dollars. 
R. L. WOLCOTT, 181 Chatham Square, N. Y. 

HARTSHORN'S 

SHADE ROLLERS. 

NO Cords or Balances Used. For Windows, 
Awnings, Carriages, etc. For sale by all upholster- 
ers. The trade are invited to send Jor models and price 
lists. Orders filled only through the trade. STEWART 
HARTSHORN, Manufacturer, 62 Center St., New York. 

UtTA! HA!! HA!!!" shouts our jolly 
JLJl friend, as the buttons fly from reading '-THE 
STAii a i? ANGLED BANNER." The "Banner" is a 40- 
coluin, 8-page, Ledger-tdze paper, overflowing with Wit, 
Humor, Fun, Poetry, Sketches, Exposures of Swindling, 
etc., etc. ,8 years established. You can secure a splendid 
new Engraving," The Pioneers of America," 1 1-2x2 feet, 
and the Taper till 1872 foronly 75 cents. Specimens for 
stamp. Address "STAR SPANGLED BANNER," 

Hinsdale, N. H. 

A. S. & J. Gear & Co.'s 

r ARIETY MACHINE. — Several months 



V 



since we decided to add to our machinery an Up- 
right Moldir.g and Shaping Machine. After a thorough 
examination of the kind, we concluded to purchase tue 
" Gear Variety Molding Machine," and after a thorough 
trial of six months, we are satisfied that this Machine 
with its improvements and attachments is the best of The 
kind in the market. WHITE & MCLAUGHLIN, 

Thompsonville, Conn. 



w= <&I7K TO $250 

' ^ <*Jp i fj where, male a 



PER MONTH, every 
s and feraa'e, to introduce the 
_ 'GTflNuiNE IMPROVED COMMON-SENSE FAM1- 
Pr n LY SEWING MACHINE. This Machine will stitch, 

"—" hem, fell, tuck, quilt, cord, braid, and embroider 
"* !=a -j in a most superior mannar, Price only $15. Fully 
! licensed and warranted for five years. We will pay 
[ $1000 for anymachine that will sew a stronger, 
rc~ 3 more beautiful,or more elastic seam than ours. It 
makes the " Elastic Lock Stitch." Every second 
caj stitch can be cut, and still the cloth cannot be pull- 
-» — ^ ed apart without tearing it. We pay Agents from 
f—\ $75 to $250 per month and expenses, or a commis- 
__, sion from which that amount can He made. 
crc3 Address SECOMB & CO., 

\—&~- Boston, Mass.; Pittsburgh, Pa.; St. Louis, Mo., or 
P»~ Chicago, 111. 



SEWING MACHINE SHUTTLES, 

Of all styles, and small attachments, manufactured by 
D. B. PIFES, Winrhendon, Mass. 



STEAM ENGINES INDICATED. 

SHOWS amount of waterused, Horse- power > 
action of valves, Motion, mechanical drawings. and 
estimates. HEXRY W.JSHLKLKY, 

Engineer, 98 Liberty St., N. Y. 



Mr. A. A. FA VARGER 

TS TO GIVE A COURSE OF 

-A FIVE FRENCH READINGS 

at the Hall of the 

UNIOV LEAGUE CLUB. 
Commencing Novembc'r 4th. 

Mr. Faviirger win also give a short and sharp 
Course of Lessons, after his plan of simultaneous exer- 
cises for mastering FRENCH CONVERSATION, as pur- 
sued by the CONSERVATORY OF PARIS. 

For programme, orother particulars, Mr.FAVARGER 
can be addressed, 8 E. 9th St., or seen till 1 P. M. 



SAW MLLLS. 

rORRISON & HARMS' IMPROVED MU- 

L ley Saw Hangings are the best in the world. 

MORRISON & HARMS, Allegheny City, Pa. 



TO MILLWRIGHTS. 

WANTED— A lst-CLASS MILL WRIGHT 
in every Lumbering locality, to act as agent for 
the sale of our Improved MULEY SAW HANGINGS. 
None but responsible parties are wanted. To such we 
offer liberal inducements. MORRISON & HARMS, 
S8G River Ave., Allegheny City, Pa. 



RUMBFF & LUTZ, 

IMPORTERS & MANUFACTURERS OF 
Aniline Colors and Dyestun's; Colors for Paperhang- 
ers and stainers. Reliable recipes for Dyeing and Print- 
ing on Silk. Wool, and Cotton. All new improvements 
in the art of Dyeing, and new Colors are transmitted to 
us by our friends in Europe, as soon as they appear. 
42 Beaver St., New York. 



FOR SALE. 

WOOLEN FACTORY. 

ONE HALF OR THE WHOLE of a complete 1-set mill 
(steam) , 28 acres of lan'd attached, with a good dwelling, 
2 tenements, and other improvements. Water-power on 
the premises. Convenient to supplies, railroads, and 
markets. Will be sola low to close a partnership, expir- 
ing witli the present season. Address 

WOODRUFF & CO., O'Bannon's Depot, Ky. 



HOUSEHOLD MAGAZINE con- 
tains in every number one complete 
I prize story valued at $d)0. forty pages 
oi oiner maiter. Yearly $1, Sold by News dealers at 10 
cents per copy. Splendid Premiums. $500 cash to be 
awarded forprize clubs. Specimen) copy free. Address 
S. S. WOOD, Newburgh, N. Y. 





IMPROVED 



SHUTTLE © 

SEWING MACHINE 



or ssmi>3f"cSf,y, <Hi- 
rabilny e& beauty 

utands unrivalfd I For 

stitching, hemming, 
tucking, felling, qiriU- 
:ing, cording, binding, 
braiding, gathering, ga- 
thering and sewing en 
git hers, it is unexcelled! 
T *f5* AGENTS WAiVITED in every County in the 
L i:it ed S rates whei-e we have not one already employed. 
For particulars address Wilson Sewing Machine Co 
Cleveland, 0.-, Boston, Bass., or St. Louis, Mo, 



PATENT BANDSAW MACHINES Of the 
most improved kinds, of various sizes, to saw bev- 
el as well as square, without inclining the table, by 
FIRST & PKYIBJL,4f>2-i5fi Tenth ave., New York. Price 
$-250,8275, 8:550. and £400. At present. Oct. Hi. There are 
in operation, in this city alone, 88 of our Machines. Send 
for Circular, Manufacture also, an improved saw-filing 
apparatus, price $SG. Have also on hand alargestock of 
bett Frencn Bandsaw Blades. 



Peabody's Rotary 

rORTTSER for Stationary Blinds, arid Mel- 



lor's Patent Upright shaper, for Cabinet and Sash 
wort. Address C11AS. H. SMITH, 135 N. Sd St., Phil'a. 



Wood Working Ma- 

CHINES, OF ALL KINDS, AT REDUCED 
Prices. Address CHAS H. SMITH, 135 N. Sd St., Phil'a. 



Iron Planers, Slide 

LATHES, Bolt Cutters, Upright Drills, Uni- 
versal Chucks, etc. A complete stock on hand. 
CHAS. H. SMITH, 135 N. Sd St., Philadelphia. 



Tanite 



THE 

Emeri? 



Wheel. 



Does not Glaze Gum, Heat, or Smell. Address 
THE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 




O ALE OF MACHINERY. 

O We shall sell at Public Auction, 

on Wednesday, November 16th, at one o'clock p.m., at 

No. 12 Whitney Ave., our entire stock of Tools and 

Machinery, among which are the following: 13%-ft. 

lathe, 55- in. swing ; WA-\t. do., 30-in. swing ; 10-ft. do., 20- 

in. swing ; 10-ft. do., 18-in. swing ; 8-ft. do., 20-in. swing: ; 

6-ft. do., 18-in. swing. 16-ft. planer, 42x36-in.; h^-ft. do., 

36x31-In.; 4^-ft. do., 24xl9-in. Upright drill, 36-in. swing. 

Slotting Machine, Bolt Cutter, Gear Cutter, two 

Hand Lathes, Hand blotter, Taps, 

Reamers, and Drills. 

TWISS HAYES & CO. New Haven, Conn. 



AT GREATLY REDUCED PRICES.— 
Mathematical Instrumentsot German, Swiss, and 
French manufacture. 

(Merman's Tape Measures, 

Of Steel and Linen. Transits, Levels, Compass Drawing 
Materials. JAMES W. QUEEN & CO., 

924 Chestnut st.. Philadelphia. No. 5, Dey St., New York. 
Priced & illustrated Manual of 112 pages on application, 



H 



London 48 Cannon street. 

KOHNSTAMM, 

Manufacturer oi 

ULTRAMARINE, 



4nd Importer of English, French, and German 7 Colors 
Paints, and Artists'Matei ials.Bronzes, and Metals. No 
LOO Chambers St., between Broadway k & Church st., N.Y 



PAT. SOLID EMERY WHEELS AND OIL 
STONES, for Brass and Iron Work, Saw Mills, and 
3dge Tools. Northampton Emery Wheel Co. Leeds Mass 



TI0UBLE mHICK 



This Hoofing is made ot the best all-wool feltdoubled, 
and is prepared by saturation with a preservative coin- 
Sou' d ana all ready to be put on to flat or steep roofs 
End covet -with our Quartz Cement, thus making a cheap 
and durable flrc ?and weather-proof roof, at an expense 
of lei thai 88.50 per square. It can be put on by any one 
needs 3 no spJcial skill. and no warming except In cold 
weather. Full directions and samples ot the Douwe- 
Uiick Roofing, as well as samples of Piuent Building Pa- 
nel- sent free to any address, by ROCK KIVhK 1 At r.K 
CO.', Chicago. 111. B. E. HALK, 88 and 84 Franktort St., 
New York. 




Reynolds' 

Tn bine Water Wheels. 

The Oldest and Newest. All others 
only imitations of each other m 
their strife after complications to 
confuse the public. W e do not boast 
butnuietly excel them all in staunch 
reliable, economical power. Beau- 
tiful pamphlet free. GEO.rALLCO 1, 
96 Liberty St., New ^rk. 
GcarliiS SUafting. 



WIRE ROPE, 

JOHN A. ROEBLING'S SONS, 

Manufacturers, Trenton, K. J. 
IC'OR Inclined Planes, Standing Hup Rigging, 
I 1 Bridges.Ferries.Stays or Guys on Derricks & Cranes. 
Hller Hopes, Sash Cords of Copper and Iron, Liantmnf. 
Conductors of Copper. Special attention given to ho st- 
ing rope of all kinds for Mines and (-.levators. Apply io> 
circular, giving price and other information. Send tor 
pamphlet on Transmission of Power bv W reKooe i. A 
large stock constantlyon hand at ^^^ff.^tyst 



LeifeVs Double Turbine 

IsnianufacturedbyPOOLEft HUNT, Baltimore. 
1ST Send for Pamphlet and Price List. 



t?OR SALE.— All the Steam Hammers and 
' Machinerv of the Franklin Forge. Apply to 

TUGN'OT, THOMPSON & CO., 430 1st Avenue. 




THE ONLY FAMILY KNITTER MADE 
that fills the bill. Send for circulars andsamplesto 
LAMB KNITTING MACHINE M'F'G CO., 
Chicopee Falls, Mass., and No. 8 Clinton Place, N. T. 



WATCHES 



MADE BY THE 



WJ TP^F YM9f l PP- 

ARE THE fippj $ pppfifPfiJ. 

Ask to See Them. Factory, Springfield, Mass. 



$250 



EMPLOYMENT, 
A MONTH with Stencil Dies. Sam- 
ples free. Address 

S. M. SPBNCER. Brattleboro, Vt. 




The fact that this shafting has 75 per cent greater 
string t!i,a finer firash.and is truer to gage, than any other 
in use, renders it undoubtedly the most economical. We 
are ulso the sole manufacturers of the Celebeated Col- 
lins Pat. Coupling and furnish. Pulleys, Hangers, etc., 
of i he most approved stvles. Price lists mailed on ap- 
plication to ' JON'ES & LAUGHL1NS, 

120 Water St., Pittsburgh. Pa. 

tW~ St;ocks ot this shafting in store and forsale by 
FULLER, DANA & FITZ, Boston, Marts. GEO. PLACE 
& CO., 126 Chambers st. .New York. 



T:vON PLANERS, ENGINE LATHES, 
J, Drills, and other Machinists' Tools, ot Superior Qual- 
ity, on hand and finishing. For sa>e Low. For De?erip- 
ti»n and Price, address S'.FW HAVEN MANEI H'ACTU ff- 
iNi-j CO.. New Haven.Ooon 5 tf os 




AIR PISTOL. 



Hawley's Pat, 1 8 69 

No dirt, dust, nor danger ; 
uses compressed air. From once charging, it 
shoots from Jive to ten shots, trom thirty to fif- 
ty feet as accurate as any pistol. Price $3 50. 
Sent by mail on receipt of price, and ?1 35 for 
post age, or bv express. C.O.D., and charges. 
P. C .GODFREY, 119 Nassau st.,New York. 




Cures Cu's, Burns, Wounds, and all uiborderh ol the 
Skin. Recommended by Physicians. Sold by all Drug- 
gists at 25c. JOHN F. HENRY, Sole Proprietor.8 Col- 
lege Place, New York. 



U MIGHT & CO., 

NEWBUGH, N. Y., 

BUILDEftS OF WRIGHT'S PATENT 

Steam Engine, 

WITH 

Variable Cut-Off, 

Are now Prepared to take Orders. The work will be 
done under the immediate direction of the Inventor. 



—THE AMERICAN BUILDER— One 

of the most valuable monthly publications ot 
the day. Send $3 for the BUILDER, and get in addition 
the splendid premium of Ritchie's Irving, a fine stee 
engraving, size 21x32. CHAS. D. LAKEY Publisher 
151 and 153 Monroe st. Chicago. 



8b r)* 
the day. 



-.RfVDEMAlto GOLID EMERY WHEELS 

Tkn^»*£Ifi^J' O are guaranteed superior to anv 
now in the market, ana sent out on 
trial. 
Price list upon application. 
UNION STONE CO., 
32 Pemberton Square, 

Boston, Mass 




PATENT IMPROVED 

STEAM HAMMERS, 

From 100-lbs. upwards, 
FERRIS & MILES, 24th and Wood sts. Philadelphia 



Harrison f^Z. 

First-class Medal, World's Frir. London, 1862. 

And American Institute F;iir, New York, 1SG9 

Over 1,000 Boilers in Use. 

Weston's Patent Differential 

PULLEY BLOCKS. 

75.000 IN USE. 
Address 

HARRISON BOILER WORKS, 

Philadelphia, Pa. 

or JOHN A. COLEMAN, Agent, 
110 Broadway, New York, and 139 Federal St., Boston 



DOYLE'S 

PATENT WFFERliNTIAL 




liocks. 



The celebrated Doyle Blocks have taken Premiums 
over the Differential Blocks or all other makers at every 
Fair where they have been exhibited at the same time. 
When you Buy, see that the Blocks aee marked J.J. 
DOYLE. Pat'd Jan.8,1801. All others are infringements. 

SAMUEL HALL'S SON & CO., 

SOLE MASHFACTUKKUS, 
229 West 10th St., New York. 



HEAVY CASTINGS S 

Steam Engine Builders & Founders, N ew Haven, Conn. 



Forge and 

Work. The 

T. SAULT CO., 



McNab & Harlin, 

Manufacturers ot 

Wrought Iron Pipe and Fittings, Brass Cocks, Valve 

Gage Cocks, Whistles, Water Gages, ife Oil Cups, Har- 

lin's Patent Lubricator, Plumbers' Brass Work, 

Getty's Patent Pipe Cutter, Getty's Patent 

Proving Pump and Gage. No. 86 

John st., New York. 



mericaa Saw Co., lanifactnrers of 




And Perforated Circular, Long, and Hand Saws. Also 
Solid Saws of all kinds. No \,b erry St.. cor. Gold st.,New 
York. Branch Office for Pacific coast, No. 60t> Front st. 
San Francisco, Cal. 



Working Models 

And Experimental Machinery, Metal or Wood, made 
order by J. F. WEKNEli 62 Ce nter st ..N.Y. 

J SAFETY HOISTING 

Machinery. 

OTIS BROTHERS & CO, 

SO. 305 El'OADWAT, NEW YORK. 

Asphalte Roofing Felt. 





i'j" *s 

A PATENT ARTICLE OF GOOD THICK- 
. NESS and durability, suitable for steep or flat 
roofs. Can be applied by an ordinary mechanic or han- 
dy laborer, bend for circular to 

EDWARD H. MARTIN, 
72 Maiden Lane, and 7 Liberty st.. New York. 



To Patentees. 

Undersigned, having Agencies in the principal cities 
and capitalists on ha.nd, are constantly negotiating Pat- 
ent lights with great success. Inclose stamp for circu- 
lar. GERKER & CO. Engineers, 

258 Broadway, N. Y.,Postoftice Box 4,544. 



REMOVAL. 

Steam Super-Heater. 

(Carvallo's) to 98 Liberty street. 
Important Improvements and lieduced Prices. 

Call or send for a Circular. 



Magic Lanterns 

AND STEREOPTICONS 

of every description and the largest collection of slides 
in t lie unite* states, send for catalogue. 

W. MITCHELL McALLISTEII, 
728 Chcsnut street, Philadelphia, Pa. 



50,000 BOYS AP GIBLS 

Wanted— one in every neighborhood, to act as agent 
for our Biitght Side, Juvenile Books, Pictures, and 
other novel and useful articles. Good pay in cash, and 
permanent empl jment for leisure hours. 

JOHN B. ALDEN & CO., Chicago, 111. 



h^ rpHE PEERLESS DISH-WASHER ^ 

P" JL will wash and dry all kinds of dishes 

chealy, quickly, and safely, without cinths. ^^ 
r ' *\ Adapted to family, boarding-house, steamboat, ^^ 
' ' and hotel use.For description see Scientific 

- American, Oct. 39, 1870. Territorial rights for ^^ 
P3— i sale. Address f. 0. Clarke, patentee, Xenia, 111. ^^ 



THE 



Scientific American. 

A "Weekly Illustrated Journal, 

DEVOTED TO 

Science, Mechanics, Inventions, Chem 
istry, and Manufactures. 



TERMS :— Single Copies, one year, S3 ; Six months 
$1 50 | Four Months, SI. To Clubs of Ten ami Up- 
wards, $2 50 each per annum. Address 

MUNN & CO., 
37 Parle Row, New York. 



THE SCIENTIFIC AMERICAN is printed 
with Ink furnished by CHAS. ENEIT JOHNSON & 
CO., Tenth and Lombard sts., Phil'a. 59 Gold cor Ann 

8t„Ncw York. 
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